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ACRONYMS AND *ABBREVIATIONS 
(Continued) 
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ACRONYMS AND ABBREVIATIONS 
(Continued) 
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B. 1 .O INTRODUCTION 

B. 1.1 OBJECTIVES AND SCOPE 

This appendix contains the Baseline Risk Assessment for Operable Unit 2 at the U. S. Department of 

Energy (DOE) Fernald Environmental Management Project (FEMP). The baseline risk assessment is 

part of the Operable Unit 2 Remedial Investigation (RI) report and will also support the Feasibility 

Study ( F S )  and Comprehensive Response Action Risk Evaluation (CRARE) for Operable Unit 2. 

Operable Unit 2 is one of five operable units at the FEMP. It includes the Active Flyash Pile, South 

Field, Inactive Flyash Pile, Solid Waste Landfill, and Lime Sludge Ponds, as well as the berms, 

liners, and soil within the operable unit boundaries. These are termed subunits throughout this 

document. 

The primary objective of this baseline risk assessment is to evaluate and document the potential 

threats to human health that may be posed by current and predicted future exposures to contaminants 

within Operable Unit 2 if no remedial action is taken. If estimated risks indicate that remedial action 

is desirable, the baseline risk assessment provides the framework for developing risk information to 

assist in developing remedial alternatives for Operab! Unit 2. 

The specific objectives of this baseline risk assessment are to: 

Determine constituents of potential concern (CPC) for environmental media for each 
subunit within Operable Unit 2. 

Quantify the potential human health risk associated with each-individual subunit within 
Operable Unit 2, due to contaminants of concern (COCs) using Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) methodology, 
assuming no remedial actions are taken. 

' Provide a basis for determining whether remediation of specific subunits within Operable 
Unit 2 is necessary. 

Identify specific contaminants, areas, and environmental media within subunits for which 
cleanup is appropriate. 

Provide a basis for determining cleanup levels and criteria. 

Provide a "baseline" of potential health risks for the no-action scenario in the FS for 
Operable Unit 2 as well as for the CRARE. 
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An additional objective of this baseline risk assessment is to demonstrate responsiveness to comments 

made by the U. S. Environmental Protection Agency (EPA) and the Ohio Environmental Protection 

Agency (OEPA) on previous risk assessments submitted for the FEMP site. In particular, this risk 

assessment is intended to be responsive to comments from the EPA on the Operable Unit 2 Risk 

Assessment and RI dated December 17, 1992 and EPA comments on the Operable Unit 4 Risk 

Assessment submitted June 17, 1993 (DOE 1993b). 

The Operable Unit 2 risk baseline assessment addresses only the potential risks associated with waste 

subunits within the boundaries or battery limits of Operable Unit 2. Subunit battery limits &e defined 

in Section 1.6 of this report. The Operable Unit 2 baseline risk assessment does not consider existing 

contamination in groundwater, surface water, sediment, or soil unless it is contained within the 

battery limits of Operable Unit 2. Therefore, risk quantified in this baseline risk assessment 

represents only a portion of the total risk posed by the FEMP site. Total cumulative risk from all 

operable units will be addressed in the final CRARE prepared for Operable Unit 5. Risks due to 

existing groundwater contamination outside the battery limits of Operable Unit 2 will be evaluated as 

part of Operable Unit 5 .  

In accord with an agreement between EPA Region V and DOE, ecological risks (impacts on flora and 

fauna) are not addressed in the Operable Unit 2 RI report. Baseline ecological risks for the FEMP 

site will be addressed in the site-wide ecological risk assessment to be submitted as part of the 

Operable Unit 5 RI/FS. The site-wide ecological risk assessment will address only on-site and off-site 

areas not likely to be remediated on the basis of human health concern. Since significant areas within 

Operable Unit 2 are likely to be remediated based on human health concerns, ecological risks are not 

evaluated in this Operable Unit 2 RI. The potential impacts to ecological receptors associated with 

implementation of remedial alternatives will be considered in the Operable Unit 2 FS. 

B.1.2 OVERVIEW 

Using the data collected during RI investigations, this baseline risk assessment is conducted for each 

of the five subunits present within Operable Unit 2. This facilitates remedial decisions for each 

source area. The same general exposure scenarios are evaluated for each subunit. This maintains 

consistency in the underlying basis of risk estimates across subunits within Operable Unit 2. 
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To assist in evaluating the possible impacts of releases of constituents on human health, the general . 

conceptual site model (CSM) for Operable Unit 2 contained in this risk assessment emphasizes 

potential migration of constituents from waste areas to environmental media contacted by potential 
receptors. Both current and future land use scenarios are considered in identifying potential 

receptors. The purpose of the CSM is to illustrate and describe the most current understanding of the 

sources of constituents within Operable Unit 2; the types of constituents present; constituent release 

and transport mechanisms; affected and potentially affected media; known and potential routes of 

constituent migration; and known and potential human receptors. This information clarifies which 

environmental media and specific human receptors need to be addressed to adequately characterize 

risk resulting from waste areas within Operable Unit 2. This in turn allows for the initial grouping of 

data into subsets relevant to quantitatively assessing risk. 

The Risk Assessment Work Plan Addendum established that, at a minimum, the following three land 
use designations should be addressed in operable unit risk assessments: current land use with active 

access controls; current land use without access controls; and future land use without access controls, 

reasonable maximum exposure (RME). In addition to these three land use scenarios, two additional 

scenarios have been included in previously submitted operable unit risk assessments. These scenarios 

are: future land use with passive access controls; and future land use without access controls, central 

tendency (CT) exposure. 

The future l h d  use with passive access controls scenarios assumes the government owns the property 

but does not maintain access control with security personnel or active sensors. A fence is assumed to 

surround the site and the public is assumed to be off-property. This scenario includes the assessment 

of future risks assuming receptors are off-property with the exception of an expanded trespasser 

receptor, who has access to the property. The second additional scenario has been added in response 

to guidance from the EPA suggesting that all risk assessments provide an evaluation of the CT of the 

risk range. The recent guidance @PA 1992c and EPA 1992d) suggests adding a set of risk 

descriptors for the CT of the risk range at all Superfund sites, using the best information available to 

describe the average situation. 

For this risk assessment, land use assumptions and receptors were selected to ensure that they are 

consistent with the Risk Assessment Work Plan Addendum (DOE 1992a) where still applicable; they 

allow adequate quantification of risk for every contaminated, or potentially contaminated, medium 
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within each subunit; and they are consistent with draft FEMP risk assessment guidelines for exposure 

scenarios (most recent version is dated October 19, 1993). These land use assumptions and receptors, 

which provide the framework for the quantitative estimates of risk, are described in detail in 

Section 2.0 of this RI report. 

Environmental sampling data collected from Operable Unit 2 during both phases of the RI field 

investigation were used in this risk assessment. Once the data set was complete, statistical methods 

were used to evaluate the analytical results from each waste area in order to: (1) identify CPCs 

specific to the waste areas, (2) develop waste area specific source term concentrations for fate and 

transport modeling, and (3) establish waste area specific exposure point concentrations of potential 

receptor locations. The detailed CPC selection process is described in Section 2.0 of this RI report. 

B. 1.3 RISK ASSESSMENT GUIDANCE 

This baseline risk assessment follows the guidance available from EPA as of September 1993. 

In accordance with the 1991 Amended Consent Agreement between EPA and DOE , the methodology 

presented in the Risk Assessment Work Plan Addendum (DOE 1992a) was prepared to establish 

specific risk assessment methodology to be followed in all RI/FS risk assessments for the FEMP. 

The Risk Assessment Work Plan Addendum is based primarily on the following EPA guidance and 

databases: 

Risk Assessment Guidance for Superfund (EPA 1989a) 

Exposure Factors Handbook (EPA 1989c) 

Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Volume I, 
Supplemental Guidance, Standard Default Exposure Factors, Interim Final @PA 199 lb) 

Health Effects Assessment Summary Tables (HEAST) (EPA 1993b). 

B.1.4 

Section B. 1 .O contains an overview of the purpose for this baseline risk assessment, the scope of the 

assessment, the guidance used in preparing the risk assessment, and describes Operable Unit 2 history 

and site conditions. 
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0 Section B.2.0 contains the general methodology used in preparing-the baseline risk assessment for 

Operable Unit 2. Within this section, the methodology for the following analyses are discussed: 

Risk Assessment Workplan Addendum (Section B.2.1) 

Refinement of Conceptual Site Model (Section B.2.2) 

Evaluation of Data and Identification of Constituents of Potential Concern (Section B.2.3) 

Exposure Assessment (Section B.2.4) 

Toxicity Assessment (Section B.2.5) 

Risk Characterization (Section B.2.6). 

Uncertainty Analysis (Section B.2.7) 

The methodology and processes discussed in Section B.2.0 are common to all subunits within 

Operable Unit 2 and repeated as the risk associated with each subunit is evaluated and quantified. 

Section B.3.0 present the results of the analyses described in Section B.2.0. The section is organized 

so that the results for each subunit are presented individually, in addition to results of cumulative risk 

posed by Operable Unit 2 as a whole. 

Section B.4.0 summarizes the results and discusses their significance. Uncertainties are re- 

emphasized to explain the accuracy of the risk estimates and to assist in risk management decisions. 

Section B.5.0 presents the references used in preparing this baseline risk assessment. 

Finally, the following attachments are appended to thisareport: 

Attachment B.1 Description and Results of Indoor Radon Modeling 

Attachment B.11 Toxicity Profiles 

Attachment B.111 Intake and RiskMazard Results 

B. 1.5 

A detailed description of the FEMP site background and history is provided in Section 1.0 of this RI 

report. 

OVERVIEW OF OPERABLE UNIT 2 BACKGROUND 



I\ 

FEMP-OU02-6 FINAL 
January 21, 1995 

Operable Unit 2 was defined as a functional unit to efficiently address the remediation of waste 

subunits with relatively large volumes of waste but presumed to contain small quantities of hazardous 

materials and radionuclides. Operable Unit 2 includes the following individual areas: 

Solid Waste Landfill 
North and South Lime Sludge Ponds 
South Field 
Inactive Flyash Pile 
Active Flyash Pile 

The locations of the Operable Unit 2 areas within the Fernald site are presented in Figure B.l-1. 
The Solid Waste Landfill is located on a small tract at the northeast corner of the Waste Storage Area 

(Figure B.1-1). The landfill occupies approximately one acre of land and is covered by a layer of 

soil. The total estimated volume of fill in the landfill is about 14,400 cubic yards. Materials reported 

to have been disposed at the landfill include bagged trash and wood; respirator cartridges, asphalt 

roofing materials, medical wastes, firehoses, and rubber hoseshelts; and medicine vials, bagged 

asbestos, ceramic tiles, magnesium fluoride, glass acid bottles, steel cabledcans, paint cans, and 

copper tubing. 

- 
The North Lime Sludge Pond is an active unlined pond located southeast of the Waste Storage Area 

(Figure B.1-1). The approximate dimensions of sludge in the pond are 125 feet by 225 feet by 

5.3 feet deep, with a total volume of approximately 5000 cubic yards, not including berms. This 

pond is approximately 90 percent full and is partially covered with water. This pond contains an 

estimated 150,OOO gallons of water with a depth that varies to 7 feet and an average depth of 2 to 

3 feet. Spent lime sludges (primarily lime-alum and boiler blowdown) from the FEMP water 

treatment plant operations are conveyed to this pond. 

- 

The South Lime Sludge Pond is an inactive unlined pond located southeast of the Waste Storage Area 

(Figure B. 1-1). The South Lime Sludge Pond is 125 feet by 225 feet by 11.2 feet deep, with a total 

volume of approximately 10,OOO cubic yards, not including berms. This pond was retired in the mid- 

1960s and is now overgrown with grass. The use of this pond was similar to that of the North Lime 

Sludge Pond. 

The Inactive Flyash Pile is located approximately 2,000 feet south/southeast of the Waste Storage 

Area (Figure B.1-1). The pile occupies approximately two acres. It is west of and contiguous to the 
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South Field without clear definition of the two subunits. Based on information provided by 

WEMCO, 1500 to 2000 tons per year of flyash were generated during the period of disposal ( 1952 

to 1968). 

The South Field is located between the Inactive Flyash Pile and the Active Flyash Pile, where 

construction rubble was deposited on the surface of the glacial overburden (Figure B. 1-1). 

The thickness of the fill increases at the western and southern edges of the area to approximately 

25 feet because material was dumped down the natural slope of an old meander scar. The fill volume 

is estimated to be approximately 109,OOO cubic yards. A review of the shallow trenches through the 

fill indicates that the material is predominantly soil with some rock and concrete and only occasional 

pieces of wood. The construction rubble deposited in the South Field contains low levels of 

radioactive materials @OE 1993d). 

The Active Flyash Pile received flyash from the coal-fired boiler plant at the FEMP until December 

1992. This disposal area is located east of and adjacent to the South Field (Figure B.1-1). The 

Active Flyash Pile has an area of approximately 100,000 square feet with an approximate maximum 

depth of fill of 38 feet, and it contains approximately 64,600 cubic yards of flyash. Active Flyash 

Pile waste is comprised of 70 percent bottom ash collected below the boilers, and the remaining 30 

percent is a combination of precipitator ash collected from pollution control devices and flyash 

removed from the middle levels of the boiler. Some unburned coal and rock are also present in small 

quantities in the Active Flyash Pile material. , m e  newly generated flyash is currently being 

transported off site to a licensed disposal facility. 

Investigation activities conducted in the Operable Unit 2 subunit are discussed in Section 3.0 and 

nature and extent of contamination within each subunit is presented in Section 4.0 of this report. 
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B.2.0 METHODOLOGY 

This baseline risk assessment addresses only the potential risks posed by constituents in, and 

migrating from, the waste areas of Operable Unit 2. Parameters and equations used to calculate risks 

and hazards are presented in Sections B.2.3, B.2.4, and B.2.5. The Risk Assessment Work Plan 

Addendum (DOE 1992a) provides detailed descriptions of methodology used for FEMP baseline risk 

assessments. This methodology is based on the four primary steps of risk assessment described in 

EPA guidance: (1) identification of constituents of potential concern; (2) exposure assessment; (3) 

toxicity assessment; and (4) risk characterization. Exposure assessment methodology, assumptions, I 

values, and relative information is presented in Section B.2.0. 

The methodology described in the Risk Assessment Work Plan Addendum (DOE 1992a) has been 

followed in this risk assessment with the modifications and enhancements noted below. These 

changes reflect responsiveness to comments from the EPA and OEPA on previous FEMP risk 

assessments; efforts to establish a consistent approach to risk assessments across all operable units and 

across all risk assessment related deliverables (e.g., RI operable unit baseline risk assessments, FS 

risk assessments, and CRAWS); and updates in EPA risk assessment guidance. @ 
To make judgements and remedial decisions about each specific subunit within Operable Unit 2, a 

risk assessment for each subunit was performed independently and for all subunits together. Since the 

general methodology followed for the risk assessment is the same, it is summarized once in this 

section, then applied repeatedly to each assessment to obtain the results presented in Section B.3.0. 

Figure B.2-1 presents a flow diagram of the FEMP risk assessment process. Significant features of 

that methodology are summarized below after first noting the changes from the Risk Assessment 

Work Plan Addendum (DOE 1992a) incorporated into this risk assessment. 

B.2.1 CHANGES FROM THE RISK ASSESSMENT WORKPLAN ADDENDUM 

Changes to the methodology described in the Risk Assessment Work Plan Addendum (DOE 1992a) 

incorporated into this risk assessment are as follows: 

1. Source-term concentrations based on mepurement data from small sample populations 
(less than seven samples) are'calculated using the maximum value detected. 
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Justification: With a small data set, the distribution of concentration data often cannot be 
adequately assessed. Without knowing the proper distributional 
assumptions, it is not valid to calculate the 95 percent UCL. 

2. The selection of CPC, which is the subset of constituents.determined to be present above 
background, is performed using traditional statistical methods including the Students t-test 
and the Wilcoxon Rank Sum test, except when these tests cannot be validly applied. A 
comparison of each site related measurement to the 95th percentile of background data is 
also performed on sample sets less than 30 for the purposes of identifying CPCs which 
may have been "averaged out" by the statistics. Details of these statistical methods are 
discussed in Section B.2.3.5.1. 

Justification: The comparison of detected concentrations to the 95th percentile of the 
background ensures that constituents potentially present above naturally 
occurring levels will not be ruled out as CPCs. 

3. The selection of CPCs, which is the subset of detected constituents that is carried through 
the risk assessment, followed a systematic approach recently approved by EPA for use at 
this site. This approach is described in detail in Section B.2.3. 

Justification: This approach facilitates a consistent, statistically and toxicologically 
defensible approach to selecting constituents for which risk will be 
quantified. 

4. Background soil data from literatu>e sources are replaced with data from the March 1993 
CERCLA/RCRA Background Soil Study (DOE 19930. 

Justification: Site-specific background soil data provides a more accurate measure of 
background concentrations. 

5 .  Airborne particulate concentrations of constituents are calculated using the Industrial 
Source Complex Long Term (ISCLT2) dispersion model @PA 1992b). 

Justification: The ISCLl'2 dispersion model is one of the EPA's guideline models. It is a 
sector-averaged, Gaussian plume model capable of calculating seasonal or 
annual ground level constituent concentrations in suspended particulates. 
The ISCLT2 model predicts concentrations at grid points set by the user and 
has the capability to model multiple release sources. The model contains a 
number of options, allowing the user to make the model more site-specific. 

6.  The Andelman Model (Andelman 1990) for modeling volatile releases to air from water 
used in the home is used in the risk assessment. 

Justification: Use of the Andelman Model reflects the most recent EPA guidance for 
evaluation of the pathway involving inhalation of volatiles released to air 
from water .used in the home. 

7. Slope factors for radionuclides are taken from HEAST Annual Fiscal Year (FY) 1993 
@PA 1993b). 
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Justification: HEAST is updated regularly. The Operable Unit 2 risk assessment uses the 
most up-todate HEAST as of October 1993. 

8. Risks to an off-property resident farmer receptor for future exposure scenarios are 
presented. 

Justification: An off-property resident farmer may be exposed to site-related constituents' 
via air transport and migration to the Great Miami Aquifer. The risk 
assessment for this receptor was specifically requested by EPA in the 
comment resolution for the Site-Wide Characterization Report (DOE 
1992~). 

9. Risks due to "average" exposure conditions (in addition to "reasonable maximum" 
exposure conditions) for the future on-property resident farmer are included. 

Justification: Additional EPA guidance on risk assessment issued in February 1992 (a 
memorandum from EPA's Deputy Administrator, F. H. Habicht, to EPA's 
Assistant and Regional Administrators concerning guidance on risk 
characterization for risk managers) (EPA 1992c) urges risk assessors to 
address or provide descriptions of individual risk that include the "high end" 
portions and CT of the risk distribution. Because future on-property 
resident farmers constitute a very important subgroup for risk estimates at 
the FEMP, this exposure scenario is selected to present both RME and CT 
estimates of risk. 

10. Dermal contact models and parameters have been revised to reflect the most recent 
guidance from the EPA (EPA 19920. 

Justification: The DOE has agreed to employ the most recent dermal 
exposure assessment guidance from the EPA in operable unit- 
specific risk assessments. 

11. A drinking water pathway assuming domestic use of perched groundwater is quantitatively 
evaluated where applicable. 

Justification: Hydrogeological data within two Operable Unit 2 subunits 
(Lime Sludge Ponds and Solid Waste Landfill) indicate the 
presence of perched groundwater. Assessment of potential 
risk due to domestic use of this water should provide the 
highest upper bound estimate of risk due to groundwater at 
these subunits. 

12. The soil ingestion rate for the on-property and off-property farmer is adjusted for an age 
and occupation specific soil ingestion rate. 

Justification: A site-specific soil ingestion rate is developed to replace the 
value in the Risk Assessment Work Plan Addendum (DOE 
1992a). 
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13. The inhalation rate for the-on-property resident child is replaced by a value that more 
closely reflects the physiology of a young child. 

Justification: During ERA review of FEMP Operable Unit 4 FU Report, 
DOE has agreed to modify the inhalation rate for the on- 
property resident child. The adult inhalation rate used 
previously is replaced by a value that is more appropriate for 
the resident child receptor. 

14. CPCs were not evaluated separately for target organ effects when evaluating exposure to 
systemic toxicants. 

Justification: Target organ effects and mode of action were not considered 
separately for systemic toxicants because hazard indices (His) 
were low (typically less than 1). Therefore, the concern for 
consideration of target organ effects and mode of action are 
not of concern for evaluation of potential systemic toxicity. 

15. The removal processes considered to predict concentrations in food include the effects of 
leaching in addition to the radioactive and chemical decay presented in the Risk 
Assessment Work Plan Addendum. This is presented in more detail in the section in 
Section B.2.0. 

Justification: During irrigation and aerial deposition, constituents are added 
to the soil, Simultaneously, radioactive decay, chemical 
degradation, and soil leaching deplete these constituents. The 
methodology set forth in the Risk Assessment Work Plan 
Addendum effectively calculates radioactive decay and 
chemical degradation, but approximated the effect of leaching 
by calculating plant concentrations after 70 years of 
deposition/irrigation. This approach is appropriate for most 
chemicals and radionuclides at the site. However, this 
approach overestimates the concentrations of very mobile 

. constituents such as technetium-99, An updated methodology, 
based on work published in National Council on Radiation 
Protection (NCRP) Report No. 76 (NCRP 1984c) and 
Commentary No. 3 (NCRP 1989) has been adopted to more 
accurately represent the physical processes at the site. 

B.2.2 REFINEMENT OF CONCEPTUAL SITE MODEL (CSM) 

To assist in evaluating the possible impacts of releases of constituents on human health, the general 

CSM of the Operable Unit 2 site has been refined to emphasize current understanding of constituent 

migration and potential exposures at Operable Unit 2. Both current and future land use scenarios are 

considered. The overall purpose of the model is to illustrate and describe the sources of constituent 

within Operable Unit 2; constituent release and transport mechanisms; impacted and potentially 
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impacted media; and known and potential human receptors. This information helps to clarify which 

environmental media and specific human receptors need to be addressed to adequately characterize 

risk resulting from waste areas within Operable Unit 2. This in turn is critical for the initial grouping 

of data into subsets relevant to assessing risk so that independent risk-based decisions can be made for 

each subunit. Refinement of the CSM is therefore an important first step in completing the baseline 

risk assessment. 

The CSM for Operable Unit 2 is depicted in Figure B.2-2. It shows the five waste areas that are the 

sources of constituents, as well as the secondary sources (groundwater, soil) impacted by migration of 

constituents from these source areas and is based on the current understanding of Operable Unit 2 RI 
activities. Nature and extent of contamination in the source areas is described in Section 4.0 of this 

RI. Potential transport and release mechanisms and impact of receiving media (Le., air, groundwater, 

and surface water) in the future is described in Section 5.0. This section of Appendix B emphasizes 

those parts of the CSM describing current and potential future land use on and around the FEMP site, 

as well as the exposure pathways via which human receptors may contact impacted media associated 

with each of the Operable Unit 2 subunits. 

Identification of exposure scenarios is dependent on the physical characteristics of the site; the 

identification of applicable land use scenarios; and identification of populations of concern under both 

current and future land use configurations. 

Populations of concern are identified for a reasonable area of impact considering site-specific 

environmental conditions such as the results of site characterization, environmental monitoring, 

constituent fate and transport modeling, and the nature of potential exposure pathways. 

Subpopulations, such as young children, that could be exposed to increased risk as a result of 

behavior or increased sensitivity are also identified. 

Potential receptors are further characterized according to the degree of potential exposures., In 

accordance with EPA guidance, risk estimates for receptor populations are developed on the basis of 

RME conditions. RME conditions can reasonably be expected to occur under current and future land 

use scenarios, and are defined by conservative exposure parameters. The RME is intended to 

represent a conservative exposure case that is above the average estimated exposure level. The 
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Operable Unit 2 baseline risk assessment is based on RME assumptions for each potential receptor 

exposure scenario evaluated. 

The baseline risk assessment also evaluates more typical exposure conditions by utilizing a CT 

analysis for a selected receptor. This CT analysis utilizes mostly average exposure parameters and 

therefore represents a less conservative exposure case than the .RME receptor. 

Land use designations and exposure scenarios illustrated in Figure B.2-2 are described in the 

following sections. 

B.2.2.1 Land Use 

Potential exposures to the environmental media noted on Figure B.2-2 are evaluated in the context of 

four land use configurations: (1) current land use assuming DOE ownership with access control, (2) 

current land use assuming DOE ownership without access control, (3) future land use assuming 

federal ownership, and (4) future land use assuming private ownership. These land use configurations 

reflect the current framework for assessing risk at the FEMP. As indicated in the CSM, the receptors 

assuming access controls are trespassing youths, off-property residents, on-property groundskeeper, 

Great Miami River users under recreational, agricultural, and residential uses, and users of meat and 

milk products; future receptors assuming federal ownership are expanded trespassers and off-property 

residents; and future receptors assuming private ownership are on-property farmers, off property 

farmers, homebuilders, perched groundwater users, and Great Miami River users under recreational, 

agricultural, and residential uses. 

These receptors differ slightly from what is described in the Risk Assessment Work Plan Addendum 

(DOE 1992a). The Risk Assessment Work Plan Addendum established that, at a minimum, the 

following three land use scenario should be addressed in operable unit risk assessments: (1) current 

land use with active access controls; (2) current land use without access controls; and (3) future land 

use without access controls. 

In addition to the above land use scenarios, two additional scenarios have been requested by EPA and 

included in previously submitted operable unit risk assessments. These scenarios are: future land use 

with passive access controls (continued federal ownership); and future land use without access 

controls (private ownership), with CT exposure. The future land use with passive access controls 
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scenarios describes a scenario where the government owns the property but does not maintain access 

control with security personnel or active sensors. A fence is assumed to surround the site and the 

public is assumed to be off-property. The second additional scenario was added in response to new 

guidance from the EPA suggesting that all risk assessments provide an evaluation of the CT of the 

risk range. The recent guidance (EPA 1992c and EPA 1992d) suggests adding a set of risk 

descriptors for the CT of the risk range at all Superfund sites, using the best information available to 

describe the ayerage situation. All other exposure scenarios in this risk assessment are based on RME 

input parameters. 

For this risk assessment, land use assumptions and receptors were selected to ensure: 1) they are 

consistent with the Risk Assessment Work Plan Addendum (DOE 1992a) where still applicable; 2) 

they allow adequate quantification of risk for every contaminated, or potentially contaminated, 

medium within each subunit; and 3) they are consistent with FEMP risk assessment guidelines for 

exposure scenarios. Table B.2-1 summarizes land use and receptor designations outlined in the Risk 

Assessment Work Plan Addendum @OE 1992a) and compares them to equivalent receptors from the 

previously submitted Operable Unit 2 risk assessment, as well as receptors identified in this risk 

assessment. This table illustrates that even though the descriptions of land use and exposure scenarios 

have undergone changes in terminology the important potential exposures are consistently evaluated, 

B.2.2.2 ExPosure Scenarios 

Table B.2-2 summarizes land use and receptor designations utilized to quantify risk in this baseline 

risk assessment. The scenarios described in Table B.2-2 are those.listed in the far right column of 

Table B.2-1. 

B.2.2.2.1 Current Exposure Scenarios 

Under the current land use scenarios, the FEMP is evaluated with and without access controls 

assuming present site operations. In addition, no remedial action is assumed to haye been taken 

beyond that already accomplished. 

Existing access controls at and in the vicinity of Operable Unit 2 limits the possible receptors exposed 

under current land conditions. The receptor most likely to be exposed to constituents on and 

migrating from' Operable Unit 2 waste areas are trespassers who may routinely bypass existing 

controls and enter the site; off-property farm families who may live in the vicinity of the FEMP 



TABLE B.2-1 

EXPOSURE SCENARIOS CONSIDERED 
AND SELECTED FOR EVALUATION 

RAWPA Receptor 
(June 1992)' 

Visitor 
(regular visitor to FEMP or OU) 

Land Use' 
ZurrentlAccess Controls 

Potentially 
Contaminated Media 

Contacted 
OU-specific 

:Assumes current land 
ise of FEMP property 
w i l l  continue under DOE 
Iwnership) Tresp.asSer (remaining near fence or property 

line) 

Exploring child (aged 6-17) 

Off-property farmer (at property boundary) 

On-property grazing 

surface soil 
air 
surface waterlsediment 
sediment in Paddy's 
Run 
surface soil 
air 
home-grown produce 
beeflmilk from livestock 
grazing off FEMP 
property 
beef/milk from livestock 
grazing on FEMP 
property 

sediment 

Agricultural User 

See footnotes at end of table 
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Quantified In Current OU2 Risk 
Assessment?/Reason 

no/visitors to OU2 not anticipated; 
incidental exposures to contaminated 
media evaluated in other scenarios 

yeslincidental exposures possible 

yeslexposures to sediment evaluated 
with trespasser scenario 
yeslrepresents RME scenario for 
current land use 

nolequivalent exposures evaluated 
with future land use, without federal 
ownership, on-property farmer 
scenario and with currenth0 access 
controls 
yes/assumes exposure to on-proper6 
maintenance worker not covered by 
FEMP health & safety and 
radiiological program 
yeslevahates potential risk to 
recreational GMR .user 
yeslevaluates potential risk to 
agricultural users of GMR 
yeslevaluates potential risk to 
household users of the GMR 

Operable Unit 2 Receptor 
NE 

current trespassing youth 

current trespassing youth 

current off-property farmer 
(adult and child), livestock 
grazing off-property 

NE 

current on-property 
groundskeeper 

estimated surface water 
concentrations in GMR ' 
estimated surface water 
concentrations in GMR 
estimated surface water 
concentrations in GMR 



TABLE B.2-1 
(Continued) 

Quantified In Current OU2 Risk 

nolvisitors to OU2 not anticipated 
yeslincidental exposures possible 

Assessment?/Reason ' 

yeslexposures evaluated with current 
trespassing youth scenario 
yeslbut assuming livestock grazing 
on-property 

yeslon-subunit grazing is possible 

Land Use' 

IurrentlNo Access 
:ontrols (Assumes 
:nvironmental 
estoration of the 
woperty has ceased and 
resent access 
estrictions are 
liscontinued) 

Operable Unit 2 Receptor 

NE 
current trespassing youth 

current trespassing youth 

future off-property farmer 
(adult and child), livestock 
grazing on-property 

user of meat and milk products 

'uture (assumes 
,easonable future land 
ises of the property; no 
iccess controls) . 

n o h o  buildings within OU2 

RAWPA Receptor 
(June 1992)' 

Visitor (regular visitor to FEMP or OU) 
Trespasser (moving throughout property) 

NE 

Exploring child (aged 6-17) 

yeshepresents worst case scenario 
for future on-property exposures 

Off-property farmer (at property boundary) 

future on-property farmer 
(adult and child), livestock 
grazing on-property, 
groundwater obtained on- 

On-property grazing 

On-property building user 

Hunter 

Resident farm family 

See footnotes at end of table 

Potentially 
Contaminated Media 

Contacted 

OU-specific 
surface soil 
air 
surface waterlsediment 
surface soil 
air 
surface soil 
air 
homegrown produce 
beeflmilk from livestock 
grazing on FEMP 
property 
beeflmilk from livestock 
grazing on FEMP 
property 
surface soillwaste 
material 
surfacelsubsurface soil 
air 
animal products from 
wild animals currently 
on FEMP property 
surface soil 
air 
groundwater 
(Great Miami aquifer) 
homegrown produce 
beefhi lk  from livestock 
grazing on FEMP 
property 

equivalent exposures to potentially 
contaminated media evaluated with 
trespasser and farmer scenarios 
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0 

Land Use' 
bture (assumes 
easonable future land 
ses of the property; no 
ccess controls) 
Continued) 

RAWPA Receptor 
(June 1992)' 

Construction intruder 

Recreational user' 

Expanded Trespasser' 

User of perched groundwater' 

I 

Off-property farmer' 

Residential User I 

TABLE B.2-1 
(Continued) 

Potentially 
Contaminated Media 

Contacted 
surface/subsurface soil 
air 
surface soil 
air 
surface water 
sediment 
surface soil 
air 
surface 
water 
sediment 
perched groundwater 
surface soil 
air 
homegrown produce 
(irrigated from GMA) 
beef/milk from livestock 
grazing 
on-property (irrigated 
from GMA) 
surface soil 
air 
homegrown produce 
beeflmilk from livestock 
grazing off-property 
groundwater (Great 
Miami Aquifer) 
surface water 
fish 

Quantified In Current OU2 Risk 
Assessment?/Reason 

yeslevahates potential risk of 
exposures to subsurface soil 
yeshepresents RME scenario for 
future on-property exposures 
(Fernald Risk Assessment Policy 93- 
1, October 19, 1993) . 

yeslEPA comment request (OU4 
FS) 

yes/EPA comment request 

yeshepresents RME scenario for 
future off-property exposures 

yes/evaluates potential risk to 
recreational GMR user 
yes/evaluates potential risk to 
agricultural users of GMR 
yeslevaluates potential risk to 
household users of the GMR 

'Identified in RAWPA (DOE 1992a) 
*Not identified in RAWPA (DOE 1992a) 
'NE- Not evaluated 

Operable Unit 2 Receptor 
future home-builder 

replaced with expanded 
trespasser 

expanded trespasser 

future user of perched 
groundwater 

future off-property farmer 
(adult and child), livestock 
grazing off-property, 
groundwater off-property 

estimated surface water 
concentrations in GMR 
estimated surface water 
concentrations in GMR 
estimated surface water 
concentrations in GMR 

FER\CRU2RI\TLC\APP-B\TAB.2-I\January I I ,  1995 2:12pm 



GENERIC DESCRIPTION OF EXPOSURE SCENARIOS AND EXPOSURE POINT CONCENTRATIONS 
OPERABLE UNIT 2 BASELINE RISK ASSESSMENT 

Route of Exposure Current Land Use Exposure Point Concentration 

Current with 
Access Controls 
(current use of 
FEMP continues, 
DOE ownership) inhalation particulates, 

volatiles, and 
eases 

ReceDtor 

maximum estimated on-subunit current concentration 
derived from air modeling 

Trespassing Youth 

inhalation particulates, 
volatiles, and 
gases 

ingestion fruits and 
vegetables 

ingestion milk 
beef 

inhalation particulates, 
volatiles and 
gases 

incidental ingestion 
dermal contact 
external radiation 

Off-Property Resident Farmer 
(adult and child), homegrown 
produce off-property , livestock 
grazing off-property 

maximum estimated off-property current 
concentrations derived from air modeling 

maximum estimated off-property current 
concentrations derived from air modeling 

maximum estimated off-property current 
concentrations derived from air modeling 

maximum estimated on-subunit current concentration 
derived from air modeling 

surface soil within subunit 

J Groundskeeper 
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Direct Contact 
Medium 

surface soil 

air 

surface water 

sediment 

air 

~ ~~ 

plants 
(homegrown 
produce) 

~ 

livestock (grazing 
off-property) 

~ 

air 

surface soil 

incidental ingestion 
dermal contact 
external radiation 

~~ ~ ~~~ 

surface soil within subunit 

incidental ingestion 
dermal contact 

surface water within subunit I 
incidental ingestion 
dermal contact 
external radiation 

sediment within subunit 

0 



Current Land Use 

hrrent with 
kcess Controls 
current use of 
:EMP continues, 
IOE ownership) 
Continued) 

hr ren t  without 
4ccess Controls 
:current use of 
FEMP continues) 

Receptor 

Great Miami 
River Users 

Recreational User 

Agricultural User 

Household User 

User of Meat and Milk Products 
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TABLE B.2-2 
(Continued) 

Direct Contact 
Medium 

surface water 

fish 

plants 
(homegrown 
produce irrigated 
with water from 
Great Miami 
River) 

livestock (grazing 
on crops irrigated 
with water from 
Great Miami 
River) 

surface water 

livestock (grazing 
on-property) 

Route of Exposure 

ingestion 
dermal contact 

ingestion 

ingestion fruit and 
vegetable's 

~~ 

ingestion beef and milk 

inhalation particulates, 
volatiles, 'and 
gases 

ingestion 
dermal contact 

ingestion of milk and beef 

Exposure Point Concentration 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

maximum estimated on-property current 
concentrations derived from air modeling 



TABLE B. 
(Continued) 

Direct Contact 
Medium 

air 

plants (homegrown 
produce) 

livestock (grazing at 
property boundary) 

groundwater 

air 

surface soil 

surface water 

Future Land Use Route of Exposure Exposure Point Concentration 

inhalation particulates, maximum estimated off-property future 

ingestion fruits and maximum estimated off-property future 

volatiles, and gases concentrations derived from air modeling 

vegetables * concentrations derived from air modeling 
and groundwater modeling 

concentrations derived from air modeling 
and groundwater modeling 

ingestion modeled groundwater concentrations at 
dermal contact fenceline when concentration is greatest 
inhalation of volatiles released during 
household use 

inhalation particulates, maximum estimated on-subunit air 

ingestion milk and beef maximum estimated off-property future 

volatiles, 
and gases 

concentrations derived from air modeling 

surface soil within subunit incidental ingestion 
dermal contact 
external radiation 

incidental surface water within subunit 
ingestion 
dermal contact 

Federal Ownership 

Receptor 

Future Off-Property Farmer 
(adult and child), homegrown 
produce off-property , grazing 
off-property, groundwater off- 
property. 

Expanded Trespasser (youth) 

sediment ingestion 
dermal contact 
external radiation 

sediment within subunit 
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surface water inhalation particulates, volatiles estimated concentrations in the Great 
and gases Miami River 

ingestion 
dermal contact ( 

inhalation of volatiles released during 
household use 

modeled groundwater concentrations at 
fenceline when concentration is greatest 

TABLE B.2-2 
(Continued) 

~~ 

I Route of Exposure ExDosure Point Concentration 
Direct Contact 

Medium Receptor Future Land Use 

Federal Ownership 
(Continued) 

Recreational User ingestion I dermal contact 
surface water estimated concentrations in the Great I Miami River 

Great 
Miami 
River 
Users 

fish ingestion estimated concentrations in the Great 
Miami River 

Agricultural User plants (homegrown 
produce irrigated 
with water .from 
Great Miami River) 

~~ ~~ 

ingestion fruit and vegetables estimated concentrations in the Great 
Miami River 

livestock (grazing on 
crops irrigated with 
water from Great 
Miami River) 

ingestion beef and milk estimated concentrations in the Great 
Miami River 

Household User 

Without Federal 
Ownership 

Future Off-Property Farmer 
(adult and child), homegrown 
produce off-property , grazing 
off-property , groundwater off- 
property 

air inhalation particulates, 
volatiles. and eases 

maximum estimated off-property future 
concentrations derived from air modeling 

plants (homegrown 
produce) 

ingestion fruits and 
vegetables 

maximum estimated off-property future 
concentrations derived from air modeling 
and groundwater modeling 

livestock (grazing at 
property boundary) 

ingestion milk and beef maximum estimated off-property future 
concentrations derived from air modeling 
and groundwater modeling 

groundwater 

FER\CRU2RI\TLC\APP-B\TAB.2-2\January 12. 1995 5:02pm 



TABLE B.2-2 
(Continued) 

Direct Contact 
Medium Future Land Use Receptor Route of Exposure Exposure Point Concentration 

Without Federal 
Ownership 
[Continued) 

Future On-Property Resident 
Farmer (adult and child), 
homegrown produce on-subunit, 
livestock grazing on-property, 
groundwater on-property; will 
include RME and C T  estimates 

~ 

air inhalation particulates, 
volatiles, gases, and 
indoor radon 

maximum estimated on-subunit future 
concentrations derived from air modeling; 
radon estimated from soil radium 
concentrations 

plants (homegrown 
produce) 

ingestion fruits and vegetables maximum estimated on-subunit future 
concentrations derived from air modeling 
and groundwater modeling of the Great 
Miami Aquifer. 
maximum estimated on-subunit future 
concentrations derived from air modeling 
and groundwater modeling of Great Miami 
Aquifer 

livestock (grazing on 
property) 

ingestion milk and beef 

groundwater inhalation particulates, 
volatiles, and gases 

groundwater concentration in Great Miami 
Aquifer underlying subunit at time when 
concentration is greatest 

ingestion 
dermal contact 

surface soil incidental ingestion 
dermal contact 
external radiation 

Future On-Property Resident 
Farmer (adult and child), 
homegrown'produce on- 
property, livestock grazing on- 
subunit, groundwater on 
property; will include RME and 
C T  estimates (continued) 
Future Homebuilder 

surface soil within subunit 

waste 
rnateriallsubsurface 
soil 

~~ 

external radiation 
incidental ingestion 
dermal contact 

subsurface soil within subunit 

air air concentrations at construction site based 
on modeling 

inhalation particulates, 
volatiles, and gases 
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TABLE B.2-2 
(C ont hued) 

plants (home grown 
produce) 

Future Land Use 

Without Federal 
Ownership 
(Continued) 

ingestion fruits and vegetables 

Receptor 

Future Perched Groundwater 
User, homegrown produce on- 
subunit, groundwater on- 
property 

livestock (grazing on 
property) 

perched groundwater 
directly underlying 
subunit 

surface soil 
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milk and beef ingestion 

ingestion 
dermal contact 
inhalation of volatiles released 
during house use 

incidental 
ingestion 
dermal contact 
external radiation 

Direct Contact 
Medium 

air 

~ 

Route of Exposure 

inhalation particulates, 
volatiles, gases, and 
indoor radon 

Exposure Point Concentration 

maximum estimated on-subunit future 
concentrations derived from air modeling; 
radon estimated from soil radium 
concentrations 

maximum estimated on-subunit future 
concentrations derived from air modeling 
and groundwater modeling of the Great 
Miami Aquifer 

maximum estimated on-subunit future 
concentrations derived from air modeling 
and groundwater modeling of the Great 
Miami Aquifer 

perched groundwater concentrations 
directly underlying the subunit at time 
when concentrations are greatest 

surface soil within subunit 
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property; on-property groundskeeper conducting general maintenance activities not covered under 

FEMP health/safety and radiation programs, and Great Miami River (GMR) users under exclusive 

recreational, agricultural, and residential (household) uses. Users of meat and milk products from 

livestock grazing on the property were evaluated under the scenario that access controls are lost. As 

summarized in the CSM (Figure B.2-2) and on Table B.2-2, current land use receptors include: 

Off-Property Resident Farmer (Adult and Child) - This exposure scenario assumes that a 
farm family lives immediately adjacent to the FEMP property boundary. Exposure routes 
include: 

- Inhalation of fugitive dust, VOCs, and gases. 
- Consumption of farm-product foodstuffs including vegetables, meat, and milk. 

,e Trespassing Youth (7-18 years) - This exposure scenario considers the risk incurred by a 
trespassing youth who wanders freely over the site. Exposure routes include: 

- Inhalation of fugitive dust, VOCs, and gases. 
- Incidental ingestion of, direct radiation exposure from, and dermal contact with 

- Incidental ingestion of and dermal contact with surface water. 
- Incidental ingestion of and dermal contact with contaminated sediment. - 

contaminated soils. 

On-Property Groundskeeper - This exposure scenario considers the risks associated with the 
on-site maintenance receptor. Exposure pathways include: 

- Inhalation of fugitive dust, VOCs, and gases 
- Incidental ingestion of dermal contact with, and direct radiation exposure from 

contaminated soil. 

Current land use without access controls include the following receptors: 

Off-Property Resident Farmer (Adult and Child) - This exposure scenario assumes that a 
farm family lives immediately adjacent to the FEMP property boundary. Exposure routes 
include: 

- Inhalation of fugitive dust, VOCs, and gases. 
- Consumption of farm-product foodstuffs including vegetables, meat, and milk. 

Trespassing Youth (7-18 years) - This exposure scenario considers the risk incurred by a 
trespassing youth who wanders freely over the site. Exposure routes include: 

- Inhalation of fugitive dust, VOCs, and gases. 
- Incidental ingestion of, direct radiation exposure from, and dermal. contact with 

contaminated soils. 
. - Incidental ingestion of and dermal contact with surface water. 
- Incidental ingestion of and dermal contact with contaminated sediment. 
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User of Meat and Milk Product from Livestock grazing on the site. This exposure scenario 
considers the risks associated with off-property use of animal products produced by cattle 
currently grazing on Operable Unit 2. Exposure pathways include: 

- Ingestion of beef and milk. 

Under the current scenario, the use of the GMR was evaluated for three exclusive uses. This 
exposure scenario evaluates risks associated with the GMR for recreational, agricultural, and 
residential uses. It is assumed that the preceding use receptors are exclusive. Exposure routes for 
each receptor include: 

Recreational Use ' 

- Ingestion of and dermal contact with surface water. 
- Ingestion of fish. 

Agricultural Use 

- Consumption of beef and milk produced using contaminated water. 
- Consumption of fruits and vegetables produced using contaminated water. 

Residential Use 

- Ingestion of drinking water. 
- Inhalation of VOCs during household use. 
- Dermal contact while bathing. 

The current land use configuration used in this risk assessment reflects the physical state of Operable 

Unit 2 as it exists' today. Exposures assuming current land use are based on the following 

assumptions: 

The Active Flyash Pile and Lime Sludge Ponds remain on site, untreated, uncovered, and 
vegetated as they are currently. 

Existing DOE access restrictions remain. 

No additional removal actions are taken. 

Mobility of groundwater throughout the site is unaltered. 

Pathways of surface water runoff are unaltered. 

Vegetative cover remains unchanged. 

The effects of radiological and chemical decay of the source are assumed to be minimal. 
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As indicated in Table B.2-1, receptors listed in the Risk Assessment Work Plan Addendum (DOE 

1992a) that were not evaluated under current land use for this risk assessment include: 

Visitor - This scenario is intended to evaluate exposures incurred by the activities of a 
regular visitor to the FEMP site who is not covered by a health and safety or radiation 
protection program. An example of this receptor would be a delivery person making regular 
deliveries to a given building on the site. This receptor was not considered applicable since 
no visitor would consistently visit the Operable Unit 2 area. 

On-Property Building User - This scenario considers risks from occupancy of an existing 
building on site by a hypothetical receptor. This receptor was not considered since no 
existing habitable structures exist in Operable Unit 2. 

Hunter - this scenario examines risks due to consumption of animal products from wild 
animals found on the FEMP property. This receptor, as stated in the Risk Assessment Work 
Plan, will be evaluated in the Operable Unit 5 RI.report. 

B.2.2.2.2 Future Exnosure Scenarios 

Under future land use assumptions it is assumed that the FEMP site will either be retained by the 

federal government (federal ownership) or will be released for private development (private 

ownership). It is assumed that the FEMP site may remain restricted under federal ownership. Hence 

the most appropriate future on-property receptor to evaluate is the expanded trespasser. Potential 

exposures to an off-property farmer family and users of the GMR were also evaluated. It was 

assumed that the most likely off-site future land use would be for it to remain agricultural. For the 

GMR users, it was assumed that Operable Unit 2 has potential to contaminate the GMR and Paddys 

Run. Specific exposure pathways which these receptors may be exposed to constituents on, or 

migrating from Operable Unit 2 source areas, are summarized in the CSM and listed in Table B.2-2. 

For the purpose of establishing preliminary remediation goals (PRGs) for the Future Land Use With 

Continued Federal Ownership scenario, an on-property trespassing receptor was established. Under 

this exposure scenario, access to the site would be restricted and discouraged through the construction 

and maintenance of signs, fences, and locked gates around the perimeter of the restricted area. 

Despite these controls, it was assumed that trespassing would occur. The expanded trespasser 

scenario assumes a youth (ages 6 to 18) trespasses 110 days per year for two hours each day and the 

same person trespasses as an adult (ages 18 to 50) 40 days per year for one hour each day. This 

receptor and the associated exposure factors apply only to Operable Units 1, 2, 3, and 4. The risk 

assessment for the Operable Unit 5 FS will include additional trespassing and recreational exposure 

scenarios, which are to be fully developed on a site-wide basis within the Operable Unit 5 RI/FS. A 
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I. full array of trespassing and recreational exposure scenarios from no trespassing through ful l  

recreational use of the site will be developed. 

Potential exposures to an off-property farm family and recreational user of the Great Miami River 

were also evaluated. It was assumed that the most likely off-site future land use would be for it to 

remain agricultural. For the Great Miami River user, it was assumed that Operable Unit 2 has 

potential to contaminate the Great Miami River and Paddys Run. This receptor is evaluated for both 

federal ownership and private ownership. Specific exposure pathways which these receptors may be 

exposed to constituents on, or migrating from Operable Unit 2 source areas are summarized in the 

CSM and listed in Table B.2-2. 

As summarized in the CSM (Figure B.2-2), future land use receptors assuming federal ownership, 

include: 

The Expanded Trespasser - This scenario assumes that access to the area remains restricted 
in the future and that either an adult or child trespasser routinely visit the area and be 
exposed to CPCs. Exposure routes include: 

- Inhalation of fugitive dust, VOCs, and gases. 
- Ingestion of, dermal contact with, and external radiation from, contaminated soil. 
- Incidental ingestion of and dermal contact with surface water. 
- Incidental ingestion and dermal contact with sediment. 
- External radiation from contact with sediment. 

The Off-Property Resident Farmer (Adult and Child) - This scenario assumes that a farm 
family lives immediately adjacent to the FEMP property boundary. Exposure routes for this 
receptor include those listed for the same receptor assuming current land use, in addition to 
ingestion, dermal contact, and inhalation from groundwater. 

User of the Great Miami River (Adult and Child) - This scenario considers risks to an off- 
property resident who uses the river for recreation purposes. Exposure routes include: 

- Incidental ingestion of and dermal contact with surface water. 
- Incident4 ingestion of and dermal contact with sediment. 
- Ingestion of fish. 

If the FEMP property does not remain under the federal ownership, it is assumed that it will.be held 

in private ownership and developed .for agricultural use. As illustrated in the CSM (Figure B.2-2) 

and summarized in Table B.2-2, future land use receptors, assuming private ownership, include: 

r 
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The RME On-Property Resident Farmer Receptor (Adult and Child) - This exposure assumes 
that a farmer resides on the property and conducts agricultural activities. Typical activities 
may include food and feed production, livestock production, and general farm work. 
Exposure routes include: 

- Inhalation of fugitive dust, VOCs, and gases. 
- Ingestion of groundwater (separate evaluations for groundwater from the Great Miami 

- Dermal contact and inhalation while using groundwater in the home. 
- Consumption of foodstuff grown on the property, including vegetables, meat, and milk. 
- Incidental ingestion of, external radiation from, and dermal contact with, soil. 
- Inhalation of indoor radon. 

Aquifer and for perched groundwater). 

The CT On-Property Resident Farmer Receptor (Adult) - This exposure assumes that a 
farmer resides on the property and conducts agricultural activities. This exposure is similar 
to the RME on-property resident farmer with modifications of exposure parameter values to 
more closely reflect values typical of the CT of exposure. Exposure routes for this receptor 
include those listed for the RME on-property resident farmer receptor, excluding ingestion of 
perched groundwater trapped within the sand lens. 

The Future Home Builder - This exposure scenario involves exposures to workers building 
residences or other structures within Operable Unit 2. Exposure routes include: 

- Dermal contact with, ingestion of and external radiation from soil. 
- Inhalation of fugitive dust, VOCs, and gases. 

A Perched Groundwater User - This exposure scenario involves exposures to users of 
perched groundwater within Operable Unit 2. This scenario includes only household use of 
perched groundwater, because the perched groundwater zone would not be sufficient to 
support agricultural use. Exposure routes include: 

- Inhalation 'and dermal contact while using perched groundwater. 
- Ingestion of perched groundwater. 

Under the future scenario, the use of the GMR was evaluated for three exclusive uses. This exposure 

scenario evaluates risks associated with the GMR for recreational, agricultural, and residential uses. 

ii is assumed that the preceding use receptors are exclusive. Exposure routes for each receptor 

include: 

Recreational Use 

- Ingestion of and dermal contact with surface water. 
- Ingestion of fish. \ 
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Agricultural Use 

- Consumption of beef and milk produced using contaminated water. 
- Consumption of fruits and vegkables produced using contaminated water. 

Residential Use 

- Ingestion of drinking water. 
- Inhalation of VOCs during household use. 
- Dermal contact while bathing. 

. 

User of the Great Miami River (Adult and Child) - This scenario considers risks to an off- 
property resident who uses the river for recreation purposes. Exposure routes include: 

- Incidental ingestion of and dermal contact with surface water 
- Incidental ingestion of and dermal contact with sediment. 
- Ingestion of fish. 

The future land use assumptions reflect activities that require development time. It is assumed that 

under continued federal ownership, areas within Operable Unit 2 will remain restricted and that under 

private ownership, the operable unit is developed for residential and agricultural purposes. This land 

use configuration considers both the site's current configuration and the processes that would act on it 

if all maintenance activities were discontinued. Exposures assuming future land use are based on the 

following assumptions: 

0 

The South Fieldand Solid Waste Landfill may be developed as cropland or pastureland. 

The OU2 assessment considers three future receptors, the expanded trespasser, off-property 
resident farmer (private ownership), and on-property RME farmer. These three receptors 
were selected based upon the conservative exposure parameters and exposure activities. The 
selected receptors are found in each of the five subunits and provide' a good comparative 
range of risks and activities. Although child receptors are recognized to be good indicators 
of toxicity their limited exposure duration limits the estimation of carcinogenic effects. 

Domestic water source for on-property residences will be obtained from locations on the site 
producing the maximum potential exposures to constituents. 

Off-property receptors will remain the same as under the current land use configuration. 

Excess surface water runoff flows to Paddys Run and eventually into the Great Miami River. 

Vegetative cover is consistent with local agricultural- practices and ecological succession, 

Under federal ownership, an expanded trespasser moves freely throughout the area. e 
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The OU2 wide assessment considers three future receptors, the expanded trespasser, off- 
property resident farmer (private ownership), and on-property RME farmer. The exposure 
assessment methodologies for these receptors under the OU2 wide scenario are identical to 
the other land use scenarios. 

B.2.3 EVALUATION OF DATA AND IDENTIFICATION OF CONSTITUENTS OF POTENTIAL 

As indicated above, remedial decisions are made for each waste area, or subunit, within Operable 

Unit 2. Consequently, CPCs are identified separately for all relevant environmental media for each 

subunit for use in quantifying risk for that subunit. To ensure a consistent approach for operable unit 

risk assessments, the FEMP has established guidelines for determining CPCs. The selection process 

follows guidance provided by EPA Region V and is'generally illustrated in Figure B.2-3A (Figure 

B.2-3B and B.2-3C are in Section B.2.4A.2.3 on pages B-2-92 and B-2-93). 

CONCERN . 

The selection process involves first a statistical comparison of constituent concentrations with 

background concentrations and then a conservative toxicological screening to identify CPCs. Sources 

of analytical data subjected to this process are described in Section B.2.3.1. Procedures used to 

analyze and validate the data are described in Section B.2.3.2. The statistical process used to 

compare constituent concentrations to background is described in Section B.2.3.4. Procedures used to 

calculate concentration terms for use in that comparison are described in Section B.2.3.5. This 

process is then followed by a toxicological screening process, which is described in Section B.2.3.6. 

Constituents not eliminated by the end of this process are carried completely through the risk 

assessment process. Those CPCs remaining at the end of the risk assessment process become COCs. 

Since radionuclides and chemical carcinogens were expected to contribute the most to estimated risk 

at Operable Unit 2, radionuclides and EPA Class A, B1, or B2 carcinogens were an exception to the 

process. These compounds were selected as CPCs for all media where they were detected regardless 

of whether they were present below background or below screening criteria. 

The statistical methods used in data evaluation are shown as a process flowchart in Figure B.2-4. The 

rationale used to develop this methodology and the statistical techniques are based on the following 

sources: 

"The Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Volume 
I, Part A, Interim Final" (EPA 1989a). 

FER\CRUZRIWMGV\PP-B\S~B2W~~~ 13. 1995 1:Olpm B-2-25 



Seeps 
(Surface Water) 

Surface 
Soil 

Subsurface 
Soil 

Perched 
Water 

Groundwater 

Background Initial 
Mean/ 

95th Percentile Toxicological 
Screeninga 

(Secondary 
Toxicological 

Screening) 

Event Sediment 
Sediment 

EPA RAGS 

Surface urface Water/ 
Soil Event Great Miami 

Runoff 
Modeling Water ‘rl CPCS 

EPA RAGS 
Subsurface Vadose 

Soil 
CPCS Modeling 

Water 

For Solid Waste Landfill and 1 

Dilution 

SWIFT 

Vadose Time 
Modeling to 

Perched Water 

Lime Sludge Ponds onlye 

Water 

aInitial toxilogical screening includes removal of CPCs based on detection only once in one medium; essential macrolmicronutrients; ubiquitious in nature; 
and nonspecific class of compounds (see Section B.2.4.2). 

bSurface and subsurface soil possible CPCs. 

‘Risk Assessment Guidance, Part B (EPA 1991d). . 
(t3onstituents of Potential Concern 
eSubunits where perched water may be used for drinking water. : F  

FIGURE B .2-3A CONSTITUENTS OF POTENTIAL CONCERN (CPCS) IDENTIFICATION PROCESS 

, .... 
r - 7 7  

s 

.. 
I 



. .  



FEMP-OU02-6 FINAL 
January 21, 1995 

"Statistical Methods for Evaluating the Attainment of Cleanup Standards, Volume I and 
Volume 3 (Draft)" (EPA 1989d and 199Oa). 

"Statistical Methods for Environmental Pollution Monitoring" (Gilbert 1987). 

"Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Interim Final 
Guidance" (EPA 1989e). 

"EPA comments (December 1991 and March 1992) on the statistical methods used in the 
October 1991 Draft Risk Assessment Work Plan Addendum (Saric 1991 and 1992). 

B.2.3.1 Data Sources 

Below is a discussion of data sources used in this baseline risk assessment. These data sources 

included subunit data generated during on-site field sampling programs and background data generated 

from samples collected 3 to 5 miles away from the FEMP site. 

B.2.3.1.1 Subunit Data 

In accordance with the Risk Assessment Work Plan Addendum, data generated in RI/FS field 

sampling programs are given first consideration in risk assessments. These data are the most current 

and most reliable based on RI/FS quality assurance/quality control (QAIQC) practices. 

Operable Unit 2, two RI/FS field sampling programs were completed. The first (Phase I) was 

completed in the Summer 1992 and the second (Phase 11) was completed in Summer 1993. Analytical 

data from both of these efforts are utilized in this risk assessment. Because data from the 

Characterization Investigation Study (CIS) were not validated, data from these investigations were not 

used for this risk assessment, but were used to guide sampling activities for the Phase I and Phase I1 

.RI/FS (see Section 2.0 of this report.) 

For 

B.2.3.1.2 Background Data 

The site-specific background data set for soil consisted of a series of soil samples collected 

approximately three to five miles from the FEMP site. Background concentrations in surface and 

subsurface soil were determined based on direct analysis of regional soils at three depths (i.e., 0 to 6 

inches, 36 to 42 inches, and 48 to 54 inches), the assumption of secular equilibrium in the radioactive 

decay process, and the recognition that certain organic compounds and radionuclides (Le., 

technetium-99 and the isotopes of plutonium) do not occur naturally. 
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Background concentrations for the glacial overburden unit and the Great Miami Aquifer are based on 

the sample results provided in the FEMP FWFS document "Characterization of Background Water 

Quality for Streams and Groundwater". Background concentrations in the Great Miami Aquifer are 

from upgradient Wells 2043, 2050, 2056, 2066, and 2383 located off-site from Operable Unit 2. 

Background concentration in the glacial Overburden unit are from Wells 1024, 1040, 1059, 1060, and 

1065. These locations are distant from site activities and known sources of contamination. Lithologic 

correlation is highly variable because of the heterogeneity and anisotropy of glacial sediment. Much 

of the glacial overburden at the FEMP consists of a clayey till and discontinuous sand lenses. 

Unsaturated zones within the glacial overburden make a transition to perched lenses when sandy units 

are encountered, because of porosity changes and semiconfined hydrostatic pressures. Therefore, the 

geochemistry of perched zone groundwater samples may vary from site to site. Background 

concentrations in the overburden unit are listed in Section B.4.0. 

B.2.3.2. Data Validation 

The data validation process is described in Section 2.2.2.4 of this RI report. All of the measured 

constituent concentration data obtained in the RI/FS sampling program for Operable Unit 2 have been 

validated. Data which did not adequately meet the criteria addressed during data validation were 

rejected. These data were not used in the quantitative baseline risk assessment process according to 

EPA guidance @PA 1989a). All measured constituent concentration data used in this risk assessment 

was validated to at least ASL C, and 10 percent were validated to ASL D. 

B.2.3.3 Treatment of Non-Detected Results 

Analytical results are presented as "non-detects" whenever chemical concentrations in samples do not 

exceed the detection or quantitation levels for the analytical procedures for those samples. There are 

numerous terms used to describe the detection or quantitation levels (EPA 1989a). SQLs are the most 

relevant quantitation limits for evaluating non-detected chemicals. SQLs take into account sample 

characteristics, sample preparation, and analytical adjustments. Generally, the detection limit (the 

lowest amount of a chemical that can be "detected" above the normal, random noise of an analytical 

instrument or method) is multiplied by a factor of three to five to obtain the SQL (EPA 1989a). 

For radionuclides, the minimum detectable activity (MDA) corresponds most directly to the SQL for 

chemicals. The MDA is the estimate of the activity level that can be practically achieved under a 
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specified set of typical measurement parameters. These parameters include the sample size, counting 

time, counting efficiency, self-absorption and decay corrections, chemical yield, and other factors 

involved in determining activity concentrations (EPA 1980). For the purposes of evaluating data in 

the RI/FS, the term "SQL" will be used for both chemicals and radionuclides. * .  

Nondetected results (if present in the data set) must be considered with positively detected 

background results for determining the descriptive statistics for background data sets. Although 

EPA's Risk Assessment Guidance for Superfund Part A. Human Health Evaluation Manual allows for 

best professional judgement in determining the most appropriate assignment of values for nondetected 

results (EPA 1989a), EPA Region V has requested that a value of one-half the SQL be assigned for 

each nondetected result. Therefore, statistical treatment of background data for risk assessments will 

conform with the methodology requested by EPA Region V. 

A value of the SQL was sought for each non-detected result. If SQLs were not obtainable for 

chemical analytical results, the contract-required quantitation limit (CRQL) was used as the value of 

the SQL. The uncertainty introduced by this assumption was evaluated, since the CRQL may have 

overestimated or underestimated the actual SQL (EPA 1989a). 

B.2.3.4 Evaluation of Background 

B.2.3.4.1 Determination of Background Distribution 

Each background data set was evaluated to determine the probability distribution (normal, lognormal, 

or undefined) that best describes the data set. Two methods were used to determine the distribution 

type- ( 

- 

The first method employed to determinq the appropriate distribution was the Kolmogorov-Smirnov 

test with Lilliefors adjustment (Lilliefors 1967). This method is recommended in EPA's Statistical 

Analvsis of Ground Water Monitoring Data at RCRA Facilities, The test was performed on the 

untransformed data to test @e normality assumption and on the log-transformed data to test the 

assumption of lognormality. If the test provided sufficient evidence to reject both normality or 

lognormality assumptions then a second method was employed. 



’. , 
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The second method consists of the construction of a probability plot of the data set. If the plotted 

points fit a straight line reasonably well with no large data gaps, a normal distribution will be 

assumed. If the data do not follow a straight line on the probability plot, the data was log- 

transformed and a new plot is generated. If the log-transformed data reasonably fit a straight line 

then a lognormal distribution was assumed. If a straight line does not fit the plotted points on either 

the normal probability plot or the log-transformed probability plot, then it was assumed that the data 

set is neither normally distributed nor lognormally distributed. Visual inspection of the probability 

plot is often sufficient to determine whether the plotted points follow a normal or lognormal 

distribution though some experienced professional judgement may be necessary when there &e minor 

deviations. The statistical methods employed to determine the concentration terms are robust to 

minor deviations from normality or lognormality and visual inspection of probability plots is often a 

sufficient tool. 

B.2.3.4.2 Tests for Outliers in Background Concentration Data 

An outlier is defined as an abnormally high or low data value. Since an outlier can represent a true 

extreme value or can indicate data errors, it is important to evaluate each data value to determine if it 

is an outlier or a true data value that will be included in the data set (Gilbert 1987). 

Visual inspection of the normal and lognormal probability plots of the data set (see Section B.2.3.3.1) 

was performed to determine whether any data points differ significantly from the remaining data. A 

value that was four to five times greater than the next highest data value is generally viewed with 

suspicion. 

In order to yield meaningful results, the t-Test is used only if the following conditions are met: 

1) Do’both the site dataset and background dataset contain fewer than 15 to 20% nondetects. 

2) Do the site and background datasets come from the same type of distribution (Le. are they 

both Normal? Both LogNormal?) 

3) Do the datasets pass Bartlett’s test for homogeneity of variances. This is important to 

ensure that potentially significant results are not being masked by one dataset be highly 

variable. 
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If the above criteria are not met then the non-parametric Wilcoxon Rank Sum procedure was applied 

because it is a distribution-free technique and does not rely on distributional assumptions. Both of 

these procedures can be found in any general statistical text (e.g. Gilbert, 1987). 

If specific data points stood out as suspected outliers in the background datasets, a quantitative test 

was performed. Since this, test, as with most quantitative tests for outliers, assumes an approximate 

normal distribution, attempts were made to transform datasets that are not normally distributed to 

approximate a normal distribution before the test is performed. 

The method used for identifying outliers consisted of the following steps: 

1. Calculate the mean, x, and the standard deviation, s, of the data including all 
measurements. 

2. Compute the statistic, Tu, given by 
- 

x, - x  Tu = - 
S 

for each value suspected of being on outlier. 

(€3.2-1) 

3. Compare the statistic T, to the critical value for the given sample size, n, from Table 4-2 
in the Risk Assessment Work Plan Addendum (DOE 1992a). . 

4. If the statistic Tn for the suspected value exceeds the critical value from Table 4-2 in the 
Risk Assessment Work Plan Addendum (DOE 1992a), this is evidence that the suspected 
value, %, is a statistical outlier. 

Since the presence of outliers can severely affect the determination of descriptive statistics and 

statistical comparisons, any potential or suspect outliers in the background data sets were investigated. 

The investigation included, if possible, a review of the raw data associated with the determination of 

the background concentration value. 

During the determination of background concentration values, nine values failed the outliers test and 

were removed from the groundwater data before determination of the concentration terms because 

they were highly suspect and assumed to be true outliers. The values were: 

Calcium: 1.03 J and 1.3 J, UCL = 100.7 

Chromium: 0.56 J,  UCL = 0.01 
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Magnesium: 0.5 J and 0.581, UCL = 28.3 

Nickel: 0.78 J, UCL = 0.012 

Potassium: 13.4 and 13.5, UCL = 2.004 

Selenium: 0.06 UJ, UCL = 0.002 

("J" indicates an estimated value below the method detection limit, "UJ" indicates that the value was 

below an estimated detection limit of the value shown.) 

Tables B.2-2A through B.2-2D provide the background and 95th percentile concentration values. 

B.2.3.5 Determination of Concentration Term 

The subunit concentration term is assumed to be the 95 percent UCL of the mean. If the distribution 

for an analyte was determined to be either normal or lognormal the appropriate equation was used to 

calculate the 95'percent UCL. Section B.2.3.4.1 presents the methods used to determine which 

distribution best fits the data and therefore which equation should be used to estimate the 

concentration term. The UCL equations for both a normal distribution and lognormal distribution are 

presented below. 

The UCL for a normal distribution (Gilbert 1987): 

where 

number of samples 
sample mean concentration 
percentage point from the t distribution 
sample standard deviation 

(B.2-5) 
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TABLE B.2-2A 

BACKGROUND CONCENTRATIONS FOR SURFACE SOIL 

95TH 
PARAMETER UNITS FREQUENCY MINHIT MAXHIT CONC TERM PERCENTILE 

30130 

0130 

26/30 

29/29 

1 130 

11/29 

6/30 

30130 

30130 

30130 

27/30 

12/30 

30130 

28/30 

30130 

29/29 

2/30 

0130 

29/30 

29/30 

5350 

3.4 

31 

0.6 

12.6 

0.52 

856 

6.7 

4.3 

3.2 

0.14 

9370 

11 

1020 

189 

0.12 

5.8 

374 

15000 

9.2 

94.1 

0.6 

25.4 

0.95 

5340 

17.7 

16.5 

17.3 

0.29 

24900 

36.4 

3590 

1500 . 

0.3 

22.7 

1590 

8,812.15 

5.56 

67.70 

0.60 

12.60 

0.52 

2,581.16 

11.62 ' 

10.78 

8.60 

0.15 

1 6,244.47 

18.90 

1,926.10 

814.16 

0.12 

12.72 

1 834.25 

11,880.19 

8.20 

94.10 

0.60 

25.10 

0.87 

4,339.17 

15.50 

14.16 

14.07 

0.27 

21,728.17 

26.40 

2,776.97 

1,348.04 . ..- 

r TW 

0.12 2 , .  
3 

20.87 



TABLE B.2-2A 
(Continued) 

95TH 
PARAMETER UNITS FREQUENCY MINHIT MAXHIT CONC TERM PERCENTILE 

Selenium 

Silicon 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Actinium-227 

Cesium-1 37 pCi1g 

Lead-2 10 pCilg 

Po tass iu m-40 pCilg 

Protactinium-23 1 pCi1g 

Radium-224 pCi1g 

Radium-226 pCilg 

Rad ium-22 8 pCi1g 

Ruthenium-106 pCilg 

S trontium-90 pCilg 

Technetium-99 pCilg 

TH -To tal uglg 
Thorium-288 pCi1g 

1 I30 

29129 

0130 

27130 

1 I30 

30130 

30130 

1 I30 

30130 ' 

30130 

30130 

0130 

30130 

30130 

30130 

0130 

0130 

0130 

2130 

29130 

0.72 

480 

26.9 

0.58 

11.3 

29.4 

0.09 

0.15 

0.53 

13.1 

0.54 

0.85 

0.8 

8.3 1 

0.68 

0.72 

2230 

54.7 

0.58 

32.7 

70 

0.09 

0.71 

1.3 

21.4 

0.93 

1.48 

1.27 

10.7 

1.43 

0.72 

1,276.44 

37.50 

0.58 

22.28 

44.60 

0.09 

0.44 

1 .oo 
16.89 

--. 

0.86 

1.22 

1.10 

10.70 

1.12 

0.72 

1,797.03 

51.10 

0.58 

30.37 

59.61 

0.09 

0.71 

1.30 

19.71 

0.90 

1.42 

1.25 

10.70 

1.43 
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TABLE B.2-2, 
(Continued) 

95TH 
PARAMETER UNITS FREQUENCY MINHIT MAXHIT CONC TERM PERCENTILE 

\ .? Thor ium-230 pCilg 29/30 . 0.9 2.01 1 .so 1.97 

-<-,e 1. ~ Thorium-232 pCilg 30/30 0.64 1.52 1 .OS 1.36 

Uranium-234 pCi1g 30130 0.67 1.31 1.04 1.24 

_ _  . .-. 
-> 
*.. 
2. 
4 * 

_-.> 

..- Uranium-235/236 pCi/g 27/30 0.03 0.2 0.09 0.15 

Uranium-23 8 pCilg 30/30 0.85 1.33 1.08 1.22 
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TABLE B.2-2B 

BACKGROUND CONCENTRATIONS FOR SUBSURFACE SOIL 

~~~ 

95TH 
PARAMETER UNITS FREQUENCY MINHIT MAXHIT CONC TERM PERCENTILE 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

51/51 

0137 

4415 1 

51/51 
15/50 

4915 1 

615 1 

51/51 

51/51 

51/51 

5015 1 

2/50 

51/51 

4715 1 

51/51 

51/51 

1/51 

1/51 

51/51 

51/51 

3250 

1.6 

13.7 

0.48 

18.6 

0.47 

33 10 

4.5 

3.6 

6.8 

0.13 

8970 

3 

2930 

25 1 

0.29 

2.7 

8.5 

340 

16100 

14.5 

134 

0.68 

47.1 

1.3 

335000 

22.4 

17.9 

24.3 

0.17 

30700 

18.4 

54 100 

1750 

0.29 

2.7 

41.9 

2180 

9737.08 

5.65 

67.17 

0.48 

31.27 

0.47 

108000.00 

12.63 

10.04 

13.41 

0.13 

20 1 38.49 

9.52 

24206.82 

534.00 

0.29 

2.70 

21.90 

1178.62 
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16063.97 

9.57 

119.17 

0.62 

42.95 

0.9 1 

15000.00 

20.68 

20.03 

20.03 

0.13 

30700.00 . 

15.58 . 

42648.2 1 

1300.00 

0.29 

2.70 

34.35 

1979.99 



TABLE B.2-2B 
(Continued) 

95TH 
PARAMETER UNITS FREQUENCY MINHIT MAXHIT CONC TERM PERCENTILE 

Selenium 

Silicon 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Actinium-227 

Cesium-1 37 

K-40 

Protactinium-23 1 

Lad-2 10 

Radium-224 

Radium-226 

Rad ium-22 8 

Ruthenium-106 

S trontium-90 

Technet ium-99 

Thorium-288 

Thorium-230 

015 1 

51/51 

015 1 

51/51 

315 1 

.51/51 

51/51 

315 1 

015 1 

51/51 

015 1 

4315 1 

51/51 

51/51 

51/51 

51/51 

1/51 

015 1 

41/51 

4515 1 

449 

53.8 

0.49 

8.43 

27.3 

0.06 

8.6 

0.31 

0.29 

0.59 

0.36 

0.56 

0.6 

0.62 

1850 

345 

0.55 

44.5 

101 

0.1 

31 

0.97 

1.07 

1.61 

1.37 

0.56 

1.39 

2.34 

1060.12 

131.00 

0.49 

18.50 

52.29 

- 0.06 

18.7 1 

0.57 

0.66 

0.88 

0.85 

0.56 

0.88 

1.24 

1593.08 ' 

285.00 

0.49 

37.80 

72.58 

0.06 

27.76 

0.81 

1.01 

1.47 

1.31 

0.56 

1.33 

1.88 
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TABLE B.2-2B 
(Continued) 

95TH 
PARAMETER UNITS FREQUENCY MINHIT MAXHIT CONC TERM PERCENTILE 

Thorium-232 pCi1g 3615 1 0.63 1.35 0.85 1.26 

TH-Total ugk  313 8.24 9.47 9.47 9.47 

Uranium-2351236 pCi/g 4615 1 0.03 0.2 0.06 0.15 

Uranium-238 pCi/g 4815 1 0.6 1.23 0.84 1.12 

Uranium-234 pCi/g 4715 1 0.48 1.3 0.73 1.04 
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TABLE B.2-2C 

BACKGROUND CONCENTRATIONS FOR PERCHED WATER 

95TH 
PARAMETER UNITS FREQUENCY MINHIT MAXHIT CONC TERM PERCENTILE 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chloride 

Chromium 

Cobalt 

Copper 

Fluoride 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Nitrate 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

I mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mglL 

mglL 

212 

10120 

3/12 

19/20 

212 

2/19 

22/22 

17/22 

8/22 

012 

5/22 

22/22 

15/22 

5/13 

22/22 

15/20 

2/20 

2/20 

5/22 

11/13 

0.1206 

0.1 

0.015 

0.034 

0.001 

0.006 

74.4 

1.4 

0.02 

0.013 

0.2 

0.061 

0.002 

20.4 

0.007 

0.0004 

0.024 

0.02 1 

0.012 

0.123 

4.5 

0.122 

0.459 

0.0018 

0.007 

130 

50 

0.12 

0.19 

1.3 

4.9 

0.05 

47.8 

0.22 

0.0037 

0.028 

0.18 

0.3 

0.123 

0.580 

0.015 

0.112 

0.002 

0.006 

99.878 

25 .om 
0.020 

0.013 

0.786 

2.100 

0.003 

35.236 

0.092, 

0.0004 

0.024 

0.021 

0.315 

0.123 

4.340 

0.122 

0.450 

0.002 

0.007 

123.837 

46.100 

0.035 

0.030 

1.298 

3.440 

0 .os0 

48:546 

0.150 

0.0004 

0.025 

0.026 

0.462 
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TABLE B.2-2C 
(Continued) 

95TH 
PARAMETER UNITS FREQUENCY MINHIT MAXHIT CONC TERM PERCENTILE 

. .  

t ,' \. . . 

Phosphorus 

Potassium 

Selenium 

Silver 

Sodium 

Sulfate 

Total Kjelda 

Vanadium 

Zinc 

NP-237 

PU-238 

PU -2 39 I240 

Radium-226 

Radium-228 

Strontium-90 

Technetium-99 

Thorium-288 

Thorium-230 

Thorium-232 

TH -TO tal 

mg1L 

mg1L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

pCi1L 

pCi/L 

pCi/L 

pCi1L 

pCi1L 

pCi/L 

pCi1L 

pCi/L 

pCi/L 

pCi1L 

ug/L 

I 

12/20 

19/20 

011 1 

5/22 

20120 

19/22 

619 

212 

112 

0119 

0119 

0119 

1/16 

2/18 

0120 

0122 

2/23 

1 I23 

0119 

1/13 

0.026 0.18 0.117 0.206 

0.891 31.5 16.599 26.976 

0.0105 0.052 0.01 1 0.040 

47.982 5.71 56.3 

3.24 175 75.716 ' 138.192 

0.178 4.34 4.200 4.340 

0.018 0.0195 0.020 0.020 

0.0317 0.0317 0.032 0.032 

30.08 1 

, 

1 

4.5 

1.04 

2 
8 

3 

1 

5.2 

1.6 

2 

3 

1 .ooo 
4.500 

1.040 

2.000 

3.000 

1 .ooo 
5.200 

1.040 

2.000 

3.000 
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TABLE B.2-2C 
(Continued) 

Uranium-234 pCi/L 5/22 1.06 1.9 1.060 1.900 

Uranium-235 PCilL 012 
.=* 

a.- L" Uranium-2351236 pCi/L 21/21 
,- 
-=. . Uranium-238 pCi/L 2/22 1.07 1.5 1.070 1.070 "7, 

F j  

I U-Total ug/L 912 1 0.8 5.33 1 .Ooo 4.000 

95TH 
CONC TERM PERCENTILE PARAMETER UNITS FREQUENCY MINHIT MAXHIT 
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TABLE B.2-2D 

BACKGROUND CONCENTRATIONS FOR GROUNDWATER (GMA) 

.- 
95TH 

PARAMETER UNITS FREQUENCY MINHIT MAXHIT CONC TERM PERCENTILE 

Ammonia 

Chloride 

Fluoride 

Nitrate 

Phenols 

Phosphorus 

Sulfate 

Sulfide 

TDS 

TKN 

TOC 

TOH 

TON 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

mg/L 

mglL 

mglL 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mglL 

mg/L 

mg/L 

mglL 

mg/L 
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361 105 

10211 17 

1 1  111 18 

57/69 

571106 

751 106 

10811 18 

3/14 

212 

37/53 

1312 1 

11/82 

63/98 

17/21 

115 

24/87 

100/114 

711 1 

2411 12 

lC14/115 

0.1 

0.02 

0.05 

0.014 

0.01 

0.01 

2.79 

O.OOO5 

472 

0.116 

1 

0.01' 

0.1 

0.062 

0.0384 

0.002 

0.006 

0.001 

0.002 

63.6 

0 

12.6 

120 

1.9 

24.9 

0.09 

3 .OS 

32 1 

30.4 

600. 

4.74 

4.12 

0.32 

2.75 

0.182 

0.0384 

0.55 

0.789 

0.0023 

0.017 

181 

0.100 

54.077 

0.410 

1.880 

0.261 

133.229 

0.250 

600.00 

1.450 

2.250 

0.010 

0.259 

0.118 

0.006 

0.004 

0.166 

0.0017 

0.002 

100.673 

3.240 

120.00 

0.929 

1 1.400 

0.679 

352.992 

30.400 

600.00 

3.224 

3.764 

0.021 

0.652 

0.180 

0.006 

0.300 

0.436 

0.0023 

0.006 

134.783 - 



TABLE B.2-2D 
(Continued) 

95TH 
PARAMETER UNITS FREQUENCY MINHIT MAXHIT CONC TERM PERCENTILE 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Mo 1 y bd enum 

Nickel 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
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4311 17 

0/11 

37/118 

015 

77/117 

17/81 

114/114 

86/112 

1311 11 

241 109 

19/117 

10 1/ 109 

5/77 

10110 

18/116 

117/112 

0/05 

0/3 

18/2 1 

11/11 

0.01 

0.01 

0.007 

0.0026 

15.7 

0.002 

0.0002 

0.004 

0.012 

0.664 

0.002 

2 

0.01 

0.61 

0.01 

0.0202 

0.045 

0.27 

4.2 

0.14 

46.5 

0.897 

0.001 1 

0.04 

0.036 

4.03 

0.006 

6.14 

0.11 

55 

0.025 

0.133 

0.010 

0.010 

0.642 

0.0026 

28.274 

0.078 

0.0002 

0.004 

0.012 

2.004 

0.002 

4.729 

0.010 

20.741 

0.018 

0.066 

0.041 

0.120 

4.000 

0.028 

37.961 

0.800 

0.0005 

0.025 

0.024 

3.077 

0.004 

6.140 

0.014 

5 1.267 

0.025 

0.095 



TABLE B.2-2D 
(Continued) 

~~~ 

95TH 
PARAMETER UNITS FREQUENCY MINHIT MAXHIT CONC TERM PERCENTILE 

CS-137 

NP-237 

PU-238 

PU -2 39 /240 

Radium-226 

Radium-228 

Radium- 106 

S trontium-90 

Technetium-99 

Thorium-288 

Thorium-230 

Thor ium-232 

TH -TO tal 

Uranium-234 

Uranium-235 

Uranium-235/236 

Uranium-238 

U-Total 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCilL 

pCi/L 

pCi/L 

pCi/L 

pCilL 

ug/L 

pCi/L 

PCi/L 

pCi/L 

pCi/L 

ug/L 

0/5 

01103 

0/105 

o/ 105 

,1195 

8/9 1 

016 

O/ 107 

111 14 

8/119 

11/119 

0/108 

4/85 

7/118 

0/3 

0/115 

4/118 . 

511113 

1.1 

3.1 

36 

1 

1 

2 

1.2 

0.9 

0.1 

8.5 

5.5 

1.100 

3.100 

1.200 

4.000 

36 <30 ? 36.000 

2.9 1 .000 1.400 

3.44 1 .000 1.700 

6.14 2.000 2.000 

4.2 1.200 1.200 

4.4 0.900 0.900 

3.13 0.300 2.000 
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FEMP-OUOZ-6 FINAL 
January 21, 1995 

The UCL for a lognormal distribution: 

y + $ S,XH., ,UCL,,, = e + 
6- 1 

where 

n = number of samples 
y = sample mean of the log-transformed data 

HGg5) = quantiles obtained from tables provided by Land 1975 
S, = sample standard deviation of the log-transformed data 

- 

. (B.2-6) 

Undetermined Distribution 

If the distribution of the subunit data could not be adequately determined, a conservative 

non-parametric method was used to estimate the concentration term. Because of the uncertainty of an 

undefined distribution the non-parametric 95th percentile concentration was used as the concentration 

term. The initial step in this procedure is to order the data such that 

x, I x2 r; ... 5 xi (B.2-7) 

where 

x. J. (1-1 . to i ) = sample concentrations 
i = the number of background samples 

The 95th percentile concentration is then determined to be 

such that 

k 2 i x 0.95 (i = number of samples) 

FER\CRU~RI\NMGWP-B\SEC!B~U~I~~ 13. 1995 ll:59am B-2-46 
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I 

112160 
112241 
112248 
1 12249 
112251 
112252 

. 

3.67 0.256 0.06539 
4.39 0.976 0.95202 
3.11 -0.304 0.09259 
3.05 -0.364 0.13270 
3.62 0.206 0.04232 
3.36 -0.054 0.00295 

FEMP-OU02-6 FINAL 
January 21, 1995 

112254 
112255 
112257 
112258 
1 12259 
112264 

Example Calculations: Concentration Term (Normal Distribution) 

Source: Active Flyash Pile Surface Soil 

Parameter: Uranium-238 

2.95 -0.464 0.21556 
3.11 -0.304 0.09259 
3.5 0.086 0.00735 
3.37 -0.044 0.00196 
3.9 0.486 0.23592 
3.42 0.006 0.00003 

11 Sample ID I Conc. (pCUg) I Conc. - Mean I (Conc. - Mean)' 11 
I[ 112091 1 2.88 I -0.534 I 0.28546 11 
11 112129 I 3.47 I 0.056 I 0.00310 II 

II Sum I 47.8 I I 2.12994 II 

n = number of samples = 14 a 
- 

Mean = X 

Standard Deviation = 2 

95% Upper Confidence Limit on the Mean = X 

n 
E = A E X i  

n i-1 

- - -  (47.8) 
14 

= 3.414 
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= J -L 
(xi - 3.414)' 

l3 j=l 

= ,/$ (2.12994) 

= 0.40477 

FEMP-OU02-6 FINAL 
January 21, 1995 

0,40477 = 3.414 + 1.771 x - 

= 3.606 

fi 

Concentration Term 

The concentration term is defined as the smaller of the UCL.,, or Maximum value detected. In other 

words, if the calculated UCL., exceeds the maximum value detected than the Maximum value 

detected will be used as the concentration term. 

For this example, 3.606 does not exceed the maximum detected value of 4.39 so the concentration 

term is determined to be 3.606 pCi/g. 

Example Calculations: Concentration Term (LogNorma1 Distribution) 

Source: Lime Sludge Ponds Surface Soil 

Parameter: Uranium-238 ' 



, 

Sample 

. 114467 

FEMP-OU02-6 FINAL 
January 21, 1995 

Conc. @Ci/g) ln(Conc.) ln(Conc.)-Mean [ln(Conc.)-Mean]* 

8.49 2.1389 0.2124 0.045 1 
6.54 
4.64 
6.67 
2.12 
6.69 

/ 9.38 
9.54 
56.4 

114487 

1.8779 -0.0486 0.0024 
1.5347 -0.3918 0.1535 
1.8976 -0.0289 0.0008 
0.7514 -1.1751 1.3809 
1.9006 -0.0259 0.0007 
2.2386 0.3121 0.0974 
2.2555 0.3290 0.1082 
4.0325 2.1660 4.4350 

~~ 

114516 84 
114598 1.24 
i 14881 0.856 

4.4308 ~ 2.5043 * 6.2715 
0.2151 -1.7114 2.9289 
-0.1555 -2.0820 4.3347 

I 23.1182 I I 19.759 1 II 

n = number of samples = 12 
y = ln(concentration) 

Mean of the Log-transformed data 

- -  - I (23.1182) 
12 

= 1.9265 

Standard Deviation of the Log-transformed data 

Upper Confidence Limit on the Mean 

Note: The H,95 value used in this equation is a two-way interpolation between n=  10 and n= 12 and 

between s,= 1.25 and s,= 1 SO. An abbreviated version of Land’s H-table can be found in Appendix 
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I n 

1 ' I  S 5 0 7 L  
* 5- 
FEMP-OU02-6 FINAL 

January 21, 1995 

I 12 

= /+ (19.7591) 

= 1.34025 

- - ,4.2681 

= 71.39 

A-12 in Gilbert, 1987. 

Concentration Term 

The concentration term is defined as the smaller of the UCL., or Maximum value detected. In other 

words, if the calculated UCL., exceeds the maximum value detected than the Maximum value 

detected will be used as the concentration term. 

For this example, 71.39 does not exceed the maximum detected value of 84 so the concentration term 

is determined to be 71.39 pCi/g. 

Example Calculations: Concentration Term (Undefined Distribution) 

- Non-parametric Approach 

Source: Lime Sludge Pile Waste Material 

Parameter: Thorium-238 



FEMP-OU02-6 FINAL 
January 21, 1995 

Note: When ranking data all nondetected samples are placed at the bottom because of the unknown 

actual concentration. This procedure was uniformly applied throughout the statistical analyses. 

Concentration Term 

The Concentration Term determined from an undefined distribution is conservatively equated to the 

non-parametric 95th percentile value of the observed data. 

percentile is defined as the smallest value whose rank exceeds or equals: 

After ordering the data, the 95th 
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Conc. 
1.06 

k 2 n x 0.95s n x 0.95+1 

Ln(Conc.) Ln(Conc)-Mean [Ln(Conc)-Mean12 
0.0583 0.0196 0.0003 84 

This is equivalent to always rounding the calculated rank, k, up to the next highest integer. In this 

example, 

1.02 
1.08 
0.99 

n = the number of samples 

= 25 

0.0198 -0.0189 0.000356 
0.0770 0.0383 0.00 1466 

-0.0101 -0.0487 0.002374 

k = n x 0.95 

= 25 x 0.95 . 

= 23.75 

1.01 
1.07 

The smallest value whose rank equals or exceeds the calculated rank-of 23.75 is 1.07 (rank = 24). 

Thus, 1.07 pCi/g is used as the concentration term. 

0.0100 -0.0287 0.000825 
0.0677 0.0290 0.000840 

Comparison to Background Example: t-Test 

Example: Surface Soil Uranium-238 - Lime Sludge Ponds vs. Background 

Background Dataset: Surface Soil Uranium-238 

SAMPLE ID 
61622 
61626 
61629 
61632 
6 1635 
61638 
61640 
61644 
61647 
6 1650 
61653 

1.04 I 0.0392 I 0.0005 I 0.000000 
0.85 I -0.1625 I -0.2012 I 0.040479 
1.01 I 0.0100 I -0.0287 I 0.000825 

1.06 I 0.0583 I 0.0196 I 0.000384 
0.9 I -0.1054 I -0.1440 I 0.020747 
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FEMP-OU02-6 FINAL 
January 21, 1995 

6 1659 1.33 
61663 1.01 
61666 1.02 
61668 1.13 
61670 1.02 
61673 1.15 
61677 ' 1.03 
61679 1.21 
61682 0.94 

Conc. 
% F - - k G T  

~~~ 

-0.0619 -0.1006 

Ln(Conc.) 
-0.0202 
0.2852 
0.0100 
0.0198 

Ln(Conc)-Mean [Ln(Conc)-Mean12 
-0.0589 0.003467 
0.2465 0.060764 

-0.02 87' 0.000825 
-0.0189 0.000356 

11 61685 0.0 17686 0.91 I -0.0943 -0.1330 

~~~ ~~~ 

. 0.1906 I 0.1519 I 0.023087 11 

0.1222 
0.0198 

0.0835 0.006979 
-0.01 89 0.000356 

~~~~ 

0.1398 
0;0296 o.010218 0.000083 I 0.101 1 

-0.0091 

Using the same calculations for the Mean and Standard Deviation shown in the example calculations 

for the Concentration Term for a LogNorma1 Distribution we get: 

61689 0.92 -0.0834 -0.1221 . 0.014898 

61692 1.11 0.1044 0.0657 0.0043 14 
I61696 1.09 0.0862 0.0475 0.002256 

Mean (log-transformed data): 0.0387 

61698 
6 1702 

Standard Deviation (log-transformed data): 0.0982 . 

1 .08 0.0770 0.0383 0.00 1466 
0.93 -0.0726 -0.1112 0.0 12376 

And recalling the Lime Sludge Ponds Surface Soil Uranium Example with: 

6 1705 
61708 
6171 1 
Sum 

Mean: 1.9265 

Std. Dev.: 1.34025 

1.21 0.1906 0.1519 0.023087 
0.99 -0.0 10 1 -0.0487 0.002374 
1.18 0.1655 0.1268 0.0 1608 8 

1.1603 0.279472 

The t-Test is performed by calculating the t-statistic: 
0 
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where 

sd2 is the estimate of the pooled variance. Using the Sum of the Squared differences ( (In(Conc.)- 

Mean)? from the Lime Sludge Ponds data (1) and Background data (2) the equation becomes: 

- (19.7591) + (0.2795) sd, - 
12 + 30 - 2 

= 0.5010 

s d = J m i 6  
= 0.7078 

The t-statistic is then calculated: 

(1.9265) - (0.0387) , 

t =  
0.7078 ,/- 

- 1.8878 - 
0.7078 x (.3416) 

= 7.81 

This value is then compared to the value from the t-distribution table with degrees of freedom = n + 
m - 2 = 40, and an alpha = 0.05. The calculated t-statistic exceeds the tabulated value of 1.684 so 

we conclude that there is significant evidence to conclude that Lime Sludge Ponds Surface Soil 

Uranium-238 data exceed background surface soil levels. 
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0.85 
0.9 

Comparison to Background: Wilcoxon Rank Sum 

i i 

2 0.422 1 
3 1.44 32 

Example: Surface Soil Uranium-238 - Inactive Flyash Pile vs. Background 

0.91 
0.92 
0.93 

11 Background I Combined Rank I Inactive I Combined Rank 11 

4 2.98 33 
5 6.12 34 
6 7.56 35 

I Flvash Pile I 

0.94 
0.98 
0.99l 
0.99' 
1.0l2 

II 

7 10.4 36 
8 11.2 37 

9.5 
9.5 
12 

1 .0l2 
1.023 
1.023 

12 
15 
15 

I 

It 1 .0l2 I 

1.023 15 
* 1.03 17 

12 

1 -  

1 

1.04 18 
1 .064 19.5 

I 1 .064 19.5 
1.07 21 

I 
1.09 24 I 1.11 25 

I I 1 11 1.13 26 1 II 
1.09 
1.11 

24 
25 

1.13 26 

I II 1.216 29.5 1 II I 
I 

I 
1 

I 
II 1 .216 I 29.5 I 1 II 

1.15 27 
1.18 28 

II 1.33 I 31 1 II 
I I 1 ll I I w, = 1 208 II 

I' I I 1 11 .- 
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Theory 

If the site data and the background data were actually from the same population (i.e. the site data 

showed no environmental impact, therefore there was no difference) then it would be expected that 

random samples drawn from the same population would have an equal dispersion of ranks. If the 

ranks of the site data population are inordinately high in relation to those of the background dataset 

then we would conclude that there is evidence of environmental impact. 

' 

Test Statistic 

If there are no tied values: 

If there are ties values: 

This value is then compared to the Standard Normal Table. For our example, there are ties so the 

later formula will be used. 
Q 

W, = sum of the site ranks = 208 

n, = number of sample from the Inactive Flyash Pile dataset = 7 

n, = number of sample from the background dataset = 30 

m = n, + n2 = 37 

g '= number of tied groups = 6 (0.99(2), 1.01(3), 1.02(3), 1.06(2), 1.08(2), 

0 

1.2 l(2)) 

5 = number of tied values in the j"' tie group (2,3,3,2,2,2) 
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707 + 1) 208 - - 
2 z z s =  

1 - 7 x 3 0  
12 

2(2'-1) +3(3'- 1) +3(3'- 1)+2@ -1) +2(2'- 1) +2(2'-1) 
37(37 - 1) 

( 3 7 + l -  

- 208 - 133 - 
1 6 + 2 4 + % + 6 + 6 + 6  

1332 
17.5 (38 - 

- 75 - 

= 2.91 

This value exceeds the Zl-.m value of 1:645 from the Standard Normal Table so we conclude that 

there is sufficient evidence to conclude that the Uranium-238 concentration in the Inactive Flyash Pile 

Surface Soil significantly exceed the concentrations observed in the background at the alpha = 0.05 

significance level. 

Secondary Statistical Screening: 95th Percentile Test 

Example: Surface Soil Uranium-238 - Active Flyash Pile vs. Background 

Purpose 

The 95th Percentile test is performed as 'hot spot' analysis. Some sample distributions may not have 

significant differences in mean concentrations from background. But, these same sample distributions 

may also contain one or more high values that are not consistent with background levels but have 

been 'averaged-out'. The 95th percentile test is used to detect high values that exceed the expected 

range of concentrations if the data agreed with background levels. It is only necessary to test the 

maximum observed site sample versus the background 95th percentile to conclude that there are 

present values that exceed the expected range of background concentrations. 
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The background surface soil Uranium-238 data has been determined to be LogNormally distributed by 

the methods outlined in Section B.2.3.4.1. The appropriate equation (see Section B.2.3.5.1) for the 

0 
95th percentile of a lognormally distributed dataset is: 

7 + %35 s y  P,, = e 

In this example: 

Mean (log-transformed data): 0.0387 

Standard Deviation (log-transformed data): 0.0982 

Zo,95 (from the Standard Normal table): 1.645 

0.0387 + 1.645 x 0.0982 = e  

0.20024 =e 

= 1.22 

The maximum value observed in the Active Flyash Pile Surface Soil Uranium-238 of 4.39 pCi/g 

exceeds the calculated background 95th percentile of 1.22 pCi/g. We would then conclude that there 

is present at least one high value outside the expected range of background and, therefore, Active 

Flyash Pile Surface Soil Uranium-238 would be determined to be a CPC. (Note: If Active Flyash 

Pile Surface Soil Uranium-238 had already been determined to'be a CPC by the initial step, t-Test or 

WRS, then the 95th percentile test would be redundant. This test is only performed if the sample 

dataset does not test at being significantly different in the previous tests.) 

- 

B.2.4A Identification of Constituents of Potential Concern (CPCs) 

B.2.4A. 1 ComDarison to Background 

The first step in selecting CPCs is to compare the concentration term to background concentrations. 

To conduct the comparison between the site-related measurements and the background data for a 

FER\CRU2RnNMG\APP-B\s~B~~M~~l3~' r995 ;l2:33pm B-2-58 



FEMP-OU02-6 FINAL 
January 21, 1995 

constituent, two tests were used in sequence: (1) a "location" test (Student's t-test or Wilcoxon Rank 

Sum test) and (2) followed by the "95th Percentile Test" (see below for details). If either of the test 

results rejects the null hypothesis that the site data is equal to background (Le., the distribution of 

measurements at the site appears to be shifted to the right (to higher measurements) of the background 

distribution), the constituent is considered to be a possible CPC and is submitted to toxicological 

screening. The constituent is not included as a possible CPC only if both test results indicate that 

there was not a "significant difference" between the two distributions. For cases where the location 

tests could not be performed due to small sample sizes or large portion of nondetects and the 95th 

Percentile Test suggests that the site-related data are not different from the background data, 

professional judgement by risk assessors was used to make the final determination. 

The "location" test can be either the t-test, a parametric statistical method, or the Wilcoxon Rank Sum 

(WRS) test (or the Mann-Whitney U-test, a direct corollary to the WRS) which is the counterpart of 

the t-test in a nonparametric approach. The t-test was used to compare the mean of the site-related 

data with the mean of the background data. The WRS test compares two distributions of rank 

ordered data (equivalent proportions of ranks would indicate similar distributions). The criteria for 

conducting the t-test are presented in Figure B.2-4. For cases in which the t-test cannot be applied to 

the data, the WRS test was conducted. 

The 95th Percentile Test determines if any sample measurements for a given constituent exceed the 

upper 95th percentile for the background distribution. If so, the test indicates that the data contains at 

least one relatively high concentration and the constituent should be considered as a CPC. The 95th 

percentile for the background distribution can be computed as follows: 

For background data with a normal distribution (Gilbert 1987): 

P95 = x + q . 9 5  * s 
where: 

3 = sample arithmetic mean 

s = sample standard deviation 

z,,.~~ = 1.645 
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For background data with a lognormal distribution (Gilbert. 1987): 

where: 
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(B .2-3) 

7 = sample arithmetic mean of the log-transformed data 

(y = Inx; 7 = Cyh) 

s, = sample standard deviation of the log-transformed data 

~ 0 . ~ ~  = 1.645 

Undetermined Distribution IUSEPA. 1992~.  D.7-52) 

If the distribution of the background data could not be adequately determined, a conservative 

non-parametric method was used to estimate the concentration term. Because of the uncertainty of an 

undefined distribution the non-parametric 95th percentile concentration was used as the concentration 

term. The initial step in this procedure is to order the data such that 

XI I x, I ... I xi (B.2-4) 

where 

'j. ( j - I  to i = sample concentrations 
i = the number of background samples 

The 95th percentile concentration is then determined to be 

'k 

such that 

k 2 i x 0.95 (i = number of samples) 

Because organic chemicals, some fission product radionuclides, and activation product radionuclides 

are not naturally occurring at measurable levels, background concentrations are assumed to be zero. ,/ 
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Consequently, if these organic chemicals, fission products, or activation products are selected as 

CPCs, they are not based on comparison to background. 

Table B.2-2E presents the constituents that were eliminated based on statistical (background and 95th 

percentile) screening. All compounds determined to be present above background concentrations 

were considered to be CPCs and were then subjected to toxicological screening. 

B.2.4A.2 Toxicological Screening 

After statistical comparisons to background and the 95th percentile were made, detected constituents 

which have been shown to exceed background were subjected to toxicological screening to exclude 

constituent that are unlikely to have a human health risk at levels detected. The following criteria 

were used to eliminate constituents based on toxicological screening: 
A 

Constituents which were detected only once in one medium and not found in any other media 
were removed. 

Constituents which are essential micronutrients and macronutrients that were nontoxic at 
levels identified (e.g., AI, Na, K, Mg, Ca, Fe, etc.) were removed. 

Constituents that were ubiquitous in nature and considered to become nontoxic (e.g., AI, 
Si, Cl) were removed. 

Nonspecific classes of chemical compounds (e.g., TOC, TPH, PAH, CH, etc.) were 
removed. 

Constituents with representative concentrations lower than the values calculated from U.S. 
EPA RAGS Part B, based on a HI of 0.1 and risk level of 1 .O x lo”, were removed. 

Group Ah3 chemical carcinogens (see Section B.2.5.1.2) and radionuclides which were present above 

background and the 95th percentile were retained as CPCs. 

B.2.4A.2.1 Initial Toxicological Screening 

The initial toxicological screening consisted of the first four criteria presented above. Once the 

background and the 95th percentile comparisons were made, possible CPCs for surface soil, 

subsurface soil, surface water, perched water, and groundwater ‘were subjected to the initial 

toxicological screening. 

Constituents were evaluated for their presence and persistence in more than one medium for that 

subunit. If a constituent was detected only once in one medium (i.e., not found in any other media), it 
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TABLE B.2.2E 

CONSTITUENTS ELIMfNATED BASED STATISTICAL SCREENINGqb 

Surface Soil'+' Subsurface Soilc9d Sedimentc*d 
ACTIVE F'LYASH PILE 

Aluminum Calcium Aluminum 
Iron Magnesium Arsenic 
Manganese Manganese Cadmium 
Silicon Potassium Chromium 

Cobalt . 
Iron . 
Manganese 
Nickel 
Potassium , 
Silicon 
Thallium 
Vanadium 
zinc 
Cesium-1 37 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 ' 

SOUTH FIELD 
Cobalt Aluminum' Manganese 
Silicon Antimony' Silicon 

Boron Cesium-137 
Calcium' 
Cobalt' 
Iron' 
Magnesium' 
Manganese' 
Nickel' 
Potassium' 
Selenium' 
Silicon' 
Thallium' 
Zinc' 
S trontium-90' 
Technetium-99' 

See footnotes at end of table 
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surface SoiPpd Subsurface Soilcpd SedimentcVd 

INACTIVE FLYASH PILE 
Aluminum AluminumC Aluminum 
Chromium Antimony' Arsenic 
Cobalt Boron Barium 
Iron CalciumC Cadmium 

Manganese 
Nickel 
Silicon 
Zinc 

Cobalt' 
Iron' 
Magnesium' 
Manganese' 

Chromium 
Cobalt 
Copper 
Cyanide 

Cesium-137 Nickel' Iron 
Potassium' Lead 
Selenium' 
Si licon' 

Manganese 
Nickel 

Thallium' Potassium 
Zinc' Silicon 
Strontium-90' 
Technetium-99' 

Thallium 
Vanadium 
Zinc 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Thorium-232 
Thorium-Total 
Uranium-235/236 

SOLID WASTE LANDFILL 
Cadmiumd Boron Aluminum 
Cobalt Arsenic 
Manganese Barium 

Selenium 
Silicon 
Cesium- 137 

Chromium 
Cobalt 
Iron 
Lead 
Nickel 
Potassium 
Silicon 
Vanadium 

See footnotes at end of table 
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TABLE B.2-2E 
(Continued) 

SOLID WASTE LANDFILL (Continued) 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Thorium-232 

LIME SLUDGE PONDS' 
Cobalt Magnesium 
Manganese Thorium-232 
Selenium 

aConstituents were eliminated because they were present below background (initial screening) or the 95th percentile 
(secondary screening) concentrations. 

bStatistical screening was not performed on surface water samples because background data is not available. 

CInitial screening: CPC is removed if concentration term is below background. 

dSecondary screening: 95th percentile comparison is made if CPC is removed based on concentration term being 
less than background concentration and sample set is less than 30. Constituent is removed if concentration term 
is less than the 95th percentile concentration. 

G t i a l  screening was not performed on sediment samples because background data is not available. However, 
secondary screening was performed using the 95th percentile concentrations from surface soil for comparison. 

fConstituents in the subsurface soil column are from waste material in the Lime Sludge Ponds. 
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was removed from the possible CPC list. For example, 2-chlorophenol was detected in one sample of 

subsurface soil for the Active Flyash Pile and not found in any other media for that subunit, 

therefore, it was removed from the possible CPC list. 

Possible CPCs were next subjected to screening based on them being an essential macronutrient or 

micronutrient present at nontoxic levels. Constituents eliminated based on this criteria included 

aluminum, sodium, potassium, magnesium, calcium, and iron. 

The third criteria evaluated constituents based on them being ubiquitous in nature and considered to 

become nontoxic. Such constituents included aluminum, silicon, and chloride. Silicon and chloride 

were the predominant constituent eliminated based on this criteria. 

The last criteria of the initial toxicological screening included removal of constituents which were 

from nonspecific classes of chemical compounds. Such constituents included total organic 

compounds, total petroleum hydrocarbons, polynuclear aromatic hydrocarbons, chlorinated 

hydrocarbons, and general aqueous chemicals (e.g. , ammonia, chloride, fluoride, sulfate, sulfide, 

etc.). 

Table B.2-2F presents the constituents eliminated from each subunit based on the initial toxicological 

screening. 

B.2.4A.2.2 1 
Possible CPCs remaining after the initial toxicological screening were subjected to a secondary 

toxicological screening which included a qualitative comparison of concentration te rm to screening 

values calculated using the following EPA Risk Assessment Guidance (RAGS) Part B @PA 1991d) 

reduced equations for residential land use soil and water based on 30 years of exposure. 

Residential Soil for Chemicals 

Carcinogenic 
Risk-based PRG = 0.64/SF0 
(mg/kg; target risk = lo-’) 
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TABLE B.2.2.F 

CONSTITUENTS ELIMINATED BASED INITIAL TOXICOLOGICAL SCREENING" 

Sediment Surface Soil Subsurface Soil Surface Water 

ACTIVE FLYASH PILE 
Calcium' 
Iron' 
Magnesium' 
Potassium' 
Sodium' 

Aluminum' 
Iron' 
Sodium' 
2-Chlorophenolb 
4-Chloro-3-methy lphenolb 
4-Nitrophenolb 
Di-n-oct y lphthalateb 
1, 1-Dichloroethaneb 
1, 1-Dichloroetheneb 
1,2-Di~hlrorethane~ 
2-Hexanoneb 
Benzeneb 
Bromomethaneb 
Chloroethaneb 
Chloroformb 
Vinyl chlorideb 
Xylenes, totalb 

Calcium' 
Iron' 
Magnesium' 
Manganese' 
Potassium' 
Selenium' 
Silicond 
Sodium' 
Alkalinitye 
Ammoniae 
Chloridee 
Fluoridee 
Nitratee 
Phenolse 
Phosphorouse 
Sulfatee 
Sulfidee 
Total Kjeldahl Nitrogene 
Total Organic 
Carbone 
Total Organic 
Halidese 
Total Organic 
Nitrogene 
Total Phosphorouse 

Calcium' 
Magnesium' 
Sodium' 
Ammoniae 
Chloridee 
Fluoridee 
Nitratee 
Phosphorouse 
Sulfatee 
Total Organic 
Nitrogene 

SOUTH FIELD 
Aluminum' Sodium' 
Calcium' Total Organic Carbone 
Iron' 
Magnesium' 
Potassium' 
Sodium' 

See .footnotes at end of table 
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Aluminum' 
Calcium' 
Magnesium' 
Potassium' 
Silicon' 
Sodium' 
Alkalinitye 
Chloridee 

Aluminum' 
Calcium' 
Iron' 
Magnesium' 
Potassium' 
Sodium' 
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TABLE B.2.2.F 
(Continued) 

Surface Water Sediment Surface Soil Subsurface Soil 

SOUTH FIELD (Continued) 
Fluoridee 
Phosphorouse 
Sulfatee 
Total Kjeldahl Nitrogene 
Total Organic Carbone 
Total Organic Nitrogene 
Total Phosphorouse 

INACTIVE FLYASH PILE 
Calcium' Sodium' Aluminum' 
Potassium' Total Organic Carbone 
Sodium' 
Fluorene' 

Calcium' . 

Iron' 
Magnesium' 
Potassium' 
Sodium' 
Alkalinitye 
Ammoniae 
Chloridee 
Fluoridee 
Nitratee 
Phosphorouse 
Sulfatee . 

Total Kjeldahl Nitrogene 
Total Organic Carbone 

Total Organic Halidese 

Total Organic Nitrogene 

Total Phosphorouse 

Aluminum' 
Calcium' 
Iron' 
Magnesium' 
Potassium' 
Silicond 
Sodium' 
Alkalinitye 
Ammoniae 
Chloridee 
Fluoridee 
Nitratee 
Phosphorouse 
Sulfatee 
Total Kjeldahl 
Nitrogene 
Total Organic 
Carbone ' 

Total Organic 
Halidese 
Total Organic 
N itrogene 
Total Phosphorouse 

SOLID WASTE LANDFILL 
Aluminum' Aluminum' Silicond Calcium' 
Calcium' Potassium' Magnesium' 

Sodium' Iron' Sodium ' 
Magnesium' Acenaphthyleneb 

See footnotes at end of table 
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Surface Soil Subsurface Soil Surface Water , Sediment 

SOLID WASTE LANDFILL (Continued) 
Potassium' Carbon Disulfideb Alkglinitze 
Silicon" Dichlorodifluoromethaneb Chloridee 
Sodium' Pyridineb Fluoridee 

Sty reneb Nitrate' 
Trichloro fluorornethaneb Phosphorouse 
Vinyl chlorideb Sulfatee 
Sulfidee Total Kjeldahl Nitrogene 
1,2,3,4,6,7,8-heptachlorodibenz~ fran~ 
1,2,3,5,6,7,8-heptachlorodibenzo-p- 
dioxinb 
Endosulfan sulfate 
Endrin aldehydeb 
Total Organic Carbone Total Organic Carbone 
Endosulfan IIb Total Organic Halidese 

Total Organic Nitrogene 
Total Phosphorouse 

LIME SLUDGE PONDS' 
Aluminum' Aluminum' 
Calcium' Iron' 
Iron' Potassium' 
Magnesium' Silicon" 
Potassium' 1, I-Dichloroethaneb 
Silicon" 2-Butanoneb 
Sodium' Idornethaneb 

aConstituents were eliminated based on the first four toxicological screening criteria (i.e., detected once in one 
medium; macronutrient/micronutrient that is nontoxic; ubiquitous in nature; and nonspecific class of compounds). 
'bConstituent was removed because it was detected only once in-one medium (not detected in any other media). 
'Constituent was removed because it is an essential macronutrient and macronutrient that is nontoxic at the levels 
identified (e.g., Al, Na, K, Mg, Ca, Fe). 
"Constituent was removed because it is ubiquitous in nature and considered to become nontoxic (e.g., Al, Si, Cl). 
eConstituent was removed because it is from a nonspecific class of chemical compounds (e.g., TOC, TPH, PAH, 
CH , and general aqueous chemicals). 
fConstituents in the subsurface soil column are from waste material in the Lime Sludge Ponds. 
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SF, = oral slope factor (mg/kgday)-' 

Noncarcinogenic 
Risk-based PRG = 2.7 x 105(RfD0) 

(mg/kg; target hazard = 0.1) 

(B.2-8b) 

RfD, = oral chronic reference dose (mg/kgday) 

Residential Soil for Radionuclides 

Carcinogenic 
Risk-based PRG = 1.0 x 104/l.3 x l@(SF,) + 3.4 x 1O6(SFc) (B.2-9) 

@Ci/g; target risk = 10') 

SF, = oral slope factor (risk/pCi) 

SF, = external exposure slope factor (risk/yr per pCi/mz) 

Residential Water for Chemicals 

Carcinogenic 
Risk-based PRG = 1.7 x 1O4/2(SF,) + 7.5(SFJ 

(mg/L; target risk = 10-3 

SF, = oral slope factor (mg/kgday)-' 

SFi = inhalation slope factor (mg/kg-dayy' 

Noncarcinogenic 
Risk-based PRG = 73/[7.5/RfDi + 2/RfD,] 

(mg/L; target hazard = 0.1) 

RfD, = oral chronic reference dose (mg/kgday) 

RfDi = inhalation chronic reference dose (mg/kg-day) 

(B .2- 1 Oa) 

(B.2-lob) 
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Residential Water for Radionuclides 

Carcinogenic 
Risk-based PRG = 9.5 x 10"/2(SF0) + 7.5(SFJ 

(pCi/g; target risk = lo') 

(B.2-11) 

SF, = oral slope factor (risk/pCi) 

SFi = inhalation slope factor (risk/pCi) 

It is important to note that although the purpose of these equations are to develop risk-based 

concentrations to be used as preliminary remediation goals (PRGs), their use in this baseline risk 

assessment was to develop screening levels for which concentration terms were compared. 

As a point of departure from EPA RAGS Part B @PA 1991d) and the National Oil and Hazardous 

Substances Contingency Plan @PA 199Of) which recommends that the risk-based concentrations 

correspond to a risk level of 1.0 x 10" for carcinogens and a hazard index (HI) of 1.0 for 

noncarcinogens. Risk based concentrations for Operable Unit 2 screening were derived to correspond 

to a risk level of 1.0 x lo-' and HI of 0.1 so that the screening levels conservatively account for the 

additive nature of the relative risk contributions from individual CPCs. 

Deviation of risk-based concentrations were based on the availability of established toxicity criteria 

(i.e., slope factors and reference doses). The slope factor- or reference dose-based risk based 

concentration became the screening level. Screening levels were selected as the lower of the two 

values for constituents where both slope factor- and reference dose-based concentrations were derived. 

For constituents with no toxicity criteria established, screening levels were not determined. Tables 

B.2-2G and B.2-2H present the risk-based screening levels developed for soil and water, respectively. 

The soil risk-based screening levels were compared with surface soil and subsurface soil concentration 

terms. Although the residential soil equation is for use with surface soil, the same screening values 

were used for comparison of subsurface soils. This is construed as conservative because direct 

contact to subsurface soil is less frequent. 



TABLE B.2-2G 

SOIL RISK-BASED SCREENING LEVELS DEVELOPED 
FROM EPA RAGS, PART Ba 

Constituent 
aluminum 

Dose-Response 
Oral CSFC External CSF (risk/yr Oral RfD 

(mg/Kg/day )- ' per pCi/m*) . (mg/Kg/day 1 

Carcinogens 
( T R ~  = io-') 
(mg/kg;pCi/g) 

beryllium I 4.3E+00 I I 

Toxicants Screening 
 HI^^^ = 0.1) Value 
(mg/Kg;pCi/g) (mg/Kg;pCi/g) 

antimony 
arsenic 
barium 

chromium vi I I I 0.005 

4.OE-04 
1.75E+00 3 .OE-04 

7.OE-02 

boron 
cadmium 
calcium 

iron 

9.OE-02 
1 .OE-03 

cobalt 
copper 
cyanide 

mercury I I I 0.0003 

0.06 
0.037 
0.02 

lead 
magnesium 
manganese 

See footnotes at end of table 

9.7 
0.14 

Risk-based PRGs based 
on EPA RAGS Part Bb 

ND 
ND 
ND 

ND ND 
2.62E +05 2.62E+05 
3.78E +03 3.78E +03 

ND I ND I ND 

molybdenum 
nickel 

3.66E-02 8.10E +00 3.66E-02 

0.005 
0:02 

1.49E-02 I ND I 1.49E-02 

ND 
ND 

2.43E +03 
2.70E +O 1 2.70E +O 1 

1.35E+02 1.35E+02 
5.40E+02 5.40E+02 

ND I 1.35E+02 I 1.358+02 51 I 1.62E+03 . 1 1.62E+03 . 

9.99E +02 9.99E +02 
5.40E+02 5.40E +02 

ND I ND I ND 

ND I 8.10E+00 I 8.10E+00 
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0 

0.61 

0.091 

0.009 

0.01 

0.009 

'E B.2-2G 
(Continued) 

TAB 

~~ 

Constituent 

Risk-based PRGs based 
on EPA RAGS Part Bb 

;>*. 

. . I  
. .  

Dose-Response Toxicants Screening 
Value Oral CSFC External CSF (risk/yr Oral RfD * 0.005 

(mg /Kg /day)-' per pCi/m*) (mg/Kg/day) 
potassium ND 

ND selenium 
ND silicon 
ND silver 0.005 
ND ND I ND sodium 

thallium ND 0.00007 
thorium-total ND 

ND 0.003 
0.007 

uranium-total 
vanadium ND 

zinc ND 
ND 1 , 1 , 1 -trichloroethane 

1,1,2,2-tetrachloroethanne 
1.1.2-trichloroethane 

3.20E-0 1 3.20E-01 
0.057 0.004 1.12E+00 

ND 

ND 
1,1,2-trichlorotrifluoroethane 
1,l-dichloroethane 2.70E +03 2.70E +03 

1,l -dichloroethene 
1.2.4-trichlorobenzene 

1.05E-01 , -  

rr - . ND 

7.03E-01 7.03E-0 1 
2.43 E + 02 2.43E +02 ND 

ND 

See footnotes at end of table 
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TABLE R.2-2G 
(Continued) 

. Dose-Response 
Oral CSFC External CSF (risk/yr Oral RfD 

(mg/Kg/day )-’ per pCi/m*) (mg/Kg/day) Constituent 
1,2-dieth)lbenzene 
1,4-dichlorobenzene 

Caicinogens 
(TRe = lo”) 
(mg/kg;pCi/g) 

ND . 

2,4,6-trichlorophenol 
2.4-dichlorouhenol 

0.01 1 

2,4-dinitrophenol 

~~ 

ND ND ND 
5.82E +00 ND 5.82E +00 

0.003 ND 8.10E+01 8.10E+01 

2,4-dinitrotoluene 0.68 

0.68 
2-butanone 

0.002 ND 5.40E+01 5.40E +O 1 
0.002 9.4 1E-02 5.40E +O 1 9.4 1 E-02 
0.6 ND 1.62E+04 1.62E+04 

0.001 9.4 1 E-02 2.70E+01 9.4 1 E-02 2,6-dinitrotoluene 
2-chlorophenol 0.005 

0.04 2-hexanone 
1.35E+02 

1 .O8E +03 1.08E+03 
ND 1.35E+02 
ND 

ND ND ND 
ND ND ND 

2-methylnaphthalene 
2-nitroanaline 

0.45 
2-nitrophenol 

1.42E-01 
ND 

0.003 ND 

3,3-dichlorobenzidene 

4 

3-chloropropene 
3-nitroanaline 
4-chloro-3-methylphenol ND ND ND 

1.35E+03 0.05 ND 1.35E+03 
0.005 1.60E-02 1.35E+02 1.60E-02 

4-methyl-2-pentanone 
4-methylphenol 

Risk-based PRGs based 
on EPA RAGS Part ~b 

I 2.67E+00 I ND I 2.67E+00 0.024 I I 

I ND 

See footnotes at end of table 
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e 

I 

Dose-Response 
Oral CSFC External CSF (risklyr Oral RfD 

Constituent (mg/Kg/day)-' per pCi/m*) (mg/Kg/day) 
4-nitrophenol 

TABLE B.2-2G 
(Continued) 

Risk-based PRGs based 
on EPA RAGS part ~b 

Carcinogens Toxicants Screening 
(TRe = IO") (HIdyf = 0.1) Value 
(mg/kg;pCi/g) (mg/Kg;pCi/g) (mg/Kg;pCi/g) 

ND ND 0.00 
acetone 
acetonitrile 

~~ 

2.70E +03 
0.006 ND 1.62E+02 1.62E+02 
0.1 ND 2.70E+03 

11 acrylonitrile I 0.54 I I I 1.19E-01 I ND I 1.19E-01 

benzoic acid 
butyl benzyl phthalate 
bis(2-ethylhexy1)phthalate 

11 benzene I 0.029 I I I 2.21Ef00 I ND I 2.21E+00 
~ ~ ~ _ _ _ _ _  

4 ND 1.08E+05 1.08E+05 
0.2 ND 5.40E+03 5.40E +03 

0.014 0.02 4.57E +00 5.40E +02 4.57E+00 

F 
Y 
4 
P 

bromoform 
bromomethane 
carbazole 

8.10E + 00 5.40E + 02 8.10E +00 
0.0014 ND 3.78E+01 3.78E+01 

0.02 3.20E +00 ND 3.20E +00 

0.0079 0.02 
11 bromodichloromethane I 0.062 I I 0.02 I 1.03E+00 I 5.408+02 I 1.03E+00 

carbon disulfide 
carbon tetrachloride 
chlorobenzene 
chloroform 

0.1 ND 2.70E +03 2.70E +03 
0.131 0.0007 4.89E-0 1 1.89E+01 4.89E-01 

0.02 ND 5.40E+02 5.40E + 02 
0.0061 0.01 1.05E+01 2.70E+02 . 1.05E+01 

chloromethane 
chrysene 
dibromochloromethane 

0.013 4.92E + 00 ND 4.92E +00 
0.0073 8.77E+00 ND 8.77E + 00 
0.084 0.02 7.62E-0 1 5.40E+02 7.62E-0 1 

11 dichlorofluoromethane I I I I ND I ND I 0.00 

See footnotes at end of table 
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TABLE B.2-2G 
(Continued) 

t 

~ 

Dose-Response 

Oral CSFC External CSF (risk/yr Oral RfD 
Constituent (mg/Kg/day)-' per pCi/m*) (mg/Kg/day) 
diethyl phthalate . 0.8 
dimethyl phthalate 1 

Risk-based PRGs based 
on EPA RAGS part ~b 

Carcinogens . Toxicants Screening 
(TRe = lo-') (HIdvf = 0.1) Value 
(mg/kg; pCi/g) (mg/Kg ; pCi/g) (mg/Kg ; pCi/g) 

ND ' 2.16E+04 2.16E+04 
ND 2.70E + 04 2.70E + 04 

di-n-butyl phthalate I I I 0.1 I ND I 2.70E+03 I 2.70E+03 
di-n-octyl phthalate 
ethyl benzene 
hexachlorobenzene 

~ ~~ ~~ 

0.02 ND 5.40E +02 5.40E+02 
0.1 ND 2.70E +03 2.70E +03 

1.6 0.0008 4.00E-02 2.16E+01 4.00E-02 
hexachloroethane I 0.014 I 1 I 0.001 I 4.57E+00 I 2.70E+01 I 4.57E+00 
hexane 
iodomethane 

~~ ~~~~ ~~ 

0.06 ND 1.62E+03 1.62E+03 
ND ND ND 

isophorone I 0.0041 I 4 2 I 1.56E+01 I 5.40E+04 . I 1.56E+01 
methylene chloride 
naphthalene 
n-nitrosodiphenylamine 
n-nitrosodipropy lamine 

8.5 3 E +00 

0.04 ND 1.08E+03 1.08E+03 
0.0049 1.31E+01 ND 1.31E+01 

0.0075 0.061 8.53 E +00 1.65E+03 

7 9.14E-03 ND 9.14E-03 
pentachlorophenol 
phenol 
uyrene 

pyridine I I I 0.01 I ND I 2.70E+02 I 2.70E+02 

0.12 0.03 5.33E-0 1 8.10E+02 5.33E-0 1 

0.6 ND 1.62E+04 1.62E+04 
0.003 ND 8.10E+01 8.10E+01 

styrene 
tetrachloroethene 

See footnotes at end of table 

0.03 0.2 2.13E+00 5.40E + 03 2.13E+00 
0.052 0.01 1.23E+00 2.70E +02 1.23E+00 
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e 

,, Constituent 

Caicinogens 
( T R ~  = 10-7) 
(mg/kg;pCi/g) 

1.23E+00 . 
ND 
ND 

Toxicants . Screening 
 HI^?^ = 0.1) Value 
(mg/Kg;pCi/g) (mg/Kg;pCi/g) 

2.70E+02 1.23E+00 
5.40E + 03 5:40E+03 
1.35E+02 1.35E+02 

I cenaphthy lene 
anthracene 

_____ ~~ 

fluoranthene 
fluorene 

TABLE B.2-2G 
(Continued) 

\ 

Dose-Response 

(mg/Kg/day )-' per pCi/m2) 
0:01 

0.005 
toluene 

11 trichloroethene 0.01 1 I I 5.82E+00 I ND , I 5.82E+00 
I 0.3 ND I 8.10E+03 I 8.10E+03 

2.70E +04 2.70E +04 
3.37E-02 3.378-02 

5.40E +04 
11 acenaphthene I I 0.06 ND I 1.62E+03 I 1.62E+03 ; 1.62E+03 0.06 

0.3 

11 benzo(g , h, i)perylene 
11 dibenzofuran I I . 0.004 ND I 1.08E+02 I 1.08E+02 

0.04 
0.04 

11 phenanthrene ND 
11 benzo(a)anthracene 0.73 I 8.77E-02 I ND I 8.77E-02 

~ 

benzo(a)pyrene 
benzo(b)fluoranthene 
benzo(k)fluoranthene 

7.3 I 8.77E-03 8.77E-03 
8.77E-02 8.77E-02 
8.77E-01 8.77E-0 1 

' See footnotes at end of table 
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TABLE B.2-2G 
(Continued) 

Constituent 
chrysene 
dibenzo(a,h)anthracene 

Dose-Response 
Oral CSFC External CSF (risk/yr Oral RfD 

(mg/Kg/day )-' per pCi/m*) (mg/Kg/day) 
0.0073 

7.3 

4,4-ddd 
4,4-ddE 

indeno( 1,2,3-cd)pyrene I 0.73 I I 
~ _____ ~ 

0.24 
0.34 

aldrin 
alpha bhc 
aroclor-1248 

4,4-ddt I 0.34 I I 0.0005 
17 0.00003 

6.3 
7.7 

3.76E-03 
1.02E-02 

aroclor- 1254 - I 7.7 I I 

~ 

3.768-03 
ND 1.02E-02 

8.10E-01 

aroclor- 1260 
alpha-chlorodane 
beta bhc 
gamma-chlorodane I 1.3 I I 0.00006 

7.7 
1.3 0.00006 

1.8 

chlorodane I 1.3 I I 0.00006 
delta bhc 
diazinon 0.0009 

I 0.00005 dieldrin I 16 I 
endosulfan I 
endosulfan I1 

0.006 
0.00005 

Risk-based PRGs based 
on EPA RAGS part gb 

ND 
ND 

Carcinogens Toxicants Screening ' I_ (rng/kg;pCi/g) (rng/Kg;pCi/g) (mg/Kg;pCi/g) 8.77E +00 
( T R ~  = 10.~1 ( H I ~ J  = 0.1) 

1.62E+02 1.62E+02 
1.35E+00 1.35E+00 

8.77E-03 I ND I 8.77E-03 
8.778-02 8.77E-02 

2.67E-0 1 2.67E-01 
1.88E-01 1.88E-01 
1.88E-01 I 1.35E+01 I 1.88E-01 

8.31E-03 I ND I 8.318-03 
8.31E-03 I ND I 8.31E-03 
8.3 1 E-03 8.31E-03 
4.92E-02 4.92E-02 
3 S6E-02 3.56E-02 
4.92E-02 I 1.62E+00 I 4.92E-02 
4.92EiO2 1 1.62NED+OO 1 . 4.92 ND E-02 

ND 2.43e +01 2.43E+01 
4.00E-03 I 1.35E+00 I 4.00E-03 

, 

See footnotes at end of table 
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. TABLE B.2-2G 
(Continued) 

Carcinogens 
( T R ~  = 10-7) 

Dose-Response Toxicants Screening 
( ~ 1 d . f  = 0.1) Value 

Constituent 
endrin 
Endrin ketone 

Oral CSFC External CSF (risklyr Oral RfD 
(mg/Kg/day )" per pCi/m*) (mg/Kg/day) 

0.0003 
0.00034 

(mg/kg;pCi/g) 
ND 

I I 

ND I 9.18E+00 I 9.18E+00 

(mg/Kg;pCi/g) (mg/Kg;pCi/g) 
8.10E+00 8 .'l OE + 00 

gamma chlorodane I I I I ND I ND I ND 

heptachlor 
heptachlor epoxide 
lindane 
malathion 

4.5 0.0005 1.42E-02 1.35E+01 1.42E-02 
9.1 0.0000 13 7.03E-03 3.5 1 E-0 1. 7.03E-03 

0.0003 ND 8.10E+00 8.10E+00 
0.02 ND 5.40E+02 5.40E+02 

methoxychlor I I I 5.OE-02 I ND I 1.35E+02 I 1.35E+02 
~~ 

toxaphene 
heptachlorodibenzofuran 
heptachlorodibenzo-p-dioxin 

1.1 5.82E-02 ND 5.82E-02 
1500 4.27E-05 ND 4.27E-05 
1500 4.27E-05 ND 4.27E-05 

hexachlorodibenzofuran 
hexachlorodibenzo-p-dioxin 
octachlorodibenzofuran 
octachlorodi benzo-p-dioxin 

15000 4.27E-06 ND 4.27e-06 
15000 4.27E-06 ND 4.27E-06 
150 4.27E-04 ND 4.278-04 
150 4.27E-04 ND 4.27 E-04 

ammonia I I I I ND I ND I 0.00 

pentachlorodibenzofuran 
tetrachlorodibenzofuran 
tetrachlorodibenzo-D-dioxin 

7500 8 S3E-06 ND 8.53E-06 
4.27E-06 

150000 4.27E-07 ND 4.27E-07 
15000 4.27E-06 ND 

See footnotes at end of table 
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TABLE B.2-2G 
(Continued) 

Dose-Response 
Oral CSFC External CSF (risklyr Oral RfLl 

Constituent (mg/Kg/day ) - I  per pCi/m*) (mg/Kg/day) 
fluoride 6.OE-02 
nitrate 1.6E+00 
nitrite 1 .OE-0 1 

sulfate 
CS- 137 + Id 2.800E-11 2.OE-06 

Risk-based PRGs based 
on EPA RAGS Part ~b 

Carcinogens Toxicants Screening 
(TRe = lo7) (HId*f = 0.1) Value 

(mg/kg;pCi/g) (mg/Kg;pCi/g) (mg/Kg;pCi/g) 
ND 1.62E+03 1.62E+03 

4.32E + 04 ND 
ND 2.70E +03 2.70E +03 
ND ND ND 

4.32E + 04 

1.47E-08 ND 1.47E-08 
Np-237 + Id 
Pb-2 10 + 2d 
Pu-238 
Ra-226+5d 

2.200E- 10 4.3E-07 6.84 E-08 ND 6.84E-08 
7.OE-10 1.60E-10 1.84E-04 ND 1 .84E-04 

1.05E-03 
1.200E-10 6.OE-06 4.9OE-09 ND 4.90E-09 
2.200E- 10 2.80E-11 1.05E-03 ND 

Ra-226 + 8d 
Ra-228 
Ra-228 + Id 
Sr-90 + 1 d 

8.00E-10 6.OE-06 4.90E-09 ND 4.90E-09 
1.000E-10 7.69E-0 1 ND 7.69E-01 
1.000E-10 2.90E-6 1.01 E-08 ND 1 .O 1 E-08 
3.600E-11 2.14E+00 ND 2.14E+00 

See footnotes at end of table 

Tc-99 
Th-228 
Th-228 + 7d 
Th-230 
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1.300E-12 6.00E-13 4.90E-02 ND 4.90E-02 
1.100E-11 6.OE-10 5.35 E-05 ND 5.35E-05 
5.500E-11 5.6E-6 5.25 E-09 ND 5.25E-09 
1.300E-11 5.40E-11 5.45 E-04 ND 5.45E-04 

Th-232 
Th-232 + 10d 
U-234 

1.200E-11 2.60E-11 1.13E-03 ND 1.13E-03 
1 .700E- 10 8.5E-6 3.46E-09 ND 3.46E-09 
1.600E-11 3 .OOE- 1 1 9.8OE-04 ND 9.80E-04 



TABLE B.2-2G 
(Continued) 

Dose-Response 
Oral CSFC External CSF (risk/yr Oral RfD 

(mg/Kg/day)-' per pCi/m2) . (mg/Kg/day) 
1.600E-11 2.4E-7 
1.600E-11 2.4E-7 
1.500E- 1 1 2.40E-11 . 

Constituent 

Carcinogens Toxicants Screening 
(TRe = lo-') ( H I d y f  = 0.1) Value 
(mg/kg;pCi/g) (mg/Kg;pCi/g) (mg/Kg;pCi/g) 

' 1.23E-07 
1.23E-07 

1.23E-03 ND 1.23E-03 

1.23E-07 ND 
1.23E-07 ND 

U-235 

1.600E-11 
2.800E-11 

U-235/236 

1.40E-03 
3.6E-8 8.17E-07 ND 8.17E-07 

2.10E-11 1.40E-03 ND 
U-236 
U-238 . 

U-238 +2d 

Risk-based PRGs based 
on EPA RAGS part ~b 

aEPA Risk Assessment Guidance, Part B (.EPA 1991d). 
bExposure time is based on 30 years. 
CCancer Slope Factor, 
dReference Dose 
eTarget Risk 
fHazard Index 

N/D - no data available, under review 
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/ TABLE B.2-2H 

TAP WATER RISK-BASED SCREENING LEVELS DEVELOPED 
FROM EPA RAGS, PART Ba 

(I Risk-based PRGs based on 
EPA RAGS Part BC 

Dose-Response 

Inhalationb 

Constituent (mg/Kg/day)-' (mg/Kg/day)-' (mg/Kg/day) (mg/Kg/day) 
aluminum 

Oral C S F ~  Inhalation C S F ~  Oral R ~ D  RfD 
Screening 

Value 
(mg/L;pCi/L 

Carcinogens. 

(mg/L;pCi/L) 

ND 

ND 

( T R ~  = io-') 
Toxicants 

(HIe,g = 0.1) 
(mg/L;pCi/L) 

ND 
1.46E-03 

ND 

1.468-03 antimony 4 .OE-04 
arsenic 1.75E+00 15.1 3 .OE-04 
barium 7 .OE-02 

1.46E-07 I 1.09E-03 1.46E-07 

ND I 2.56E-01 2.56E-03 

2.37E-07 
~________ 

2.37E-07 1 ND beryllium 4.3E +00 8.4 

boron 9.OE-02 5.7 1 E-03 ND 3.29E-0 1 3.29E-01 

3.60E-07 cadmium 1 6.3 I 1 .OE-03 I 6.OE-05 3.60E-07 3.65E-03 

ND calcium 

chromium vi 42 5 .OE-03 5.40E-08 5.40E-08 

2.19E-01 2.19E-0 1 cobalt 6.OE-02 3.00E-07 
copper 3.7E-02 1.35E-01 

7.30E-02 

1.35E-01 

7.30E-02 cyanide I 2.OE-02 I 
1 ND I ND ND iron 

lead ND ND 
3.54E +O 1 3.54E+01 magnesium 9.7E+00 

manganese 1.4E-01 0.0001 14 

mercury 3 .OE-04 0.000086 
1 ND I 5.11E-01 5.llE-01 
1 ND I l.lOE-03 1.10E-03 

1.82E-02 molybdenum I I I 5.OE-03 I ND 

See footnotes at end of table 
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Cakinogens 
( T R ~  = io-’) 
(mg/L;pCi/L) 

Toxicants Screening 
(HW = 0.1) Value 
(mg/L;pCi/L) (mg/L;pCi/L) 

Oral C S F ~  
(mg/Kg/day )-’ 

Inhalation” 

(mg/Kg/day)-’ (mg/Kg/day) (mg/Kg/day) 
Inhalation C S F ~  Oral R ~ D  RfD 

0.84 2.OE-02 2.70E-06 

ND 

7.30E-02 2.70E-06 

ND ND 

ND 
ND 

ND ND 
1 .82E-02 1.82E-02 

ND 

ND 

ND ND 

2.558-04 2.55E-04 

ND 
ND 

1.09E-02 1.09E-02 

2.56E-02 2 S6E-02 

ND 

ND 

1.09E+00 1.09E+00 

2.78E-0 1 2.78E-01 

5.7E-02 0.057 4 .OE-03 3.14E-05 

ND 
1.46E-02 3.14E-05 

ND ND 

6.1E-01 

1 .OE-01 0.143 

0.18 9.OE-03 

1 .OE-02 0.00257 

6.61 E-06 

ND 

3.28E-02 6.6 1 E-06 

2.34E-03 2.34E-03 

TABLE B.2-2H ’ 
(Continued) 

Risk-based PRGs based on 
EPA RAGS Part BC 

Constituent 

nickel. 

Jotassium 

ND I 1.83E-02 I 1.83E-02 selenium 

silicon 

5 .OE-03 

silver I 5.OE-03 I 
sodium --.- 

. ->c thallium 7 .OE-05 

ND I ND I ND thorium-total 

uranium-total 3 .OE-03 

vanadium 

zinc 

1 , 1 , I-trichloroethane 

3.OE-01. 

0.286 

2.OE-01 I 0.203 I I 8.84E-06 I ND 1 8 . 8 4 E x  l11,2,2-tetrachloroethane 

ND I 1.01E-01 I 1.01E-01 1, l  -dichloroethane 

1,l  -dichloroethene 

1,2,4-trichlorobenzene 

9.1E-02 I 0.091 I I 1.97E-05 I ND I 1.97E-05 

See footnotes at end of table 
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TABLE B.2-2H 
(Continued) 

Carcinogens 
( T R ~  = 10-7) 
(mg/L;pCi/L) 

ND 

Dose-Response 

Toxicants Screening 
(HW = 0.1) Value 
(mg/L;pCi/L) (mg/L;pCi/L) 

3.29E-02 3.298-02 
Constituent 
1,2-dichloroethene 

Inhalation” 

(mg/Kg/day )-’ (mg/Kg/day)-’ (mg/Kg/day) (mg/Kg/day) 
Oral C S F ~  Inhalation C S F ~  Oral R ~ D  RfD 

9.OE-03 

1.4-dichlorobenzene 

1,2-dichIoropropane 

1.2-diethylbenzene 
I I 0.229 

0.068 0.001 14 3.33E-05 
ND 

1.11E-03 3.33E-05 
ND ND 

1,4-dioxane 
2,4,6-trichlorophenol 

2-butanone I I ‘ I 6.OE-01 I 0.286 

1.1E-02 0.01 1 

ND 

ND 

1.09E-02 1.09E-02 

7.30E-03 7.308-03 2,4-dinitrophenol 

2,4-dinitrotoluene 

See footnotes at end of table 

2.OE-03 

6.8E-0 1 2.OE-03 
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ND 

1.25E-05 

2.47E-0 1 2.47E-0 1 

3.65E-03 1.25E-05 2,6-dinitrotoluene 

2-chlorophenol 

3.54E-04 2.23E-0 1 3.54E-04 

1.63E-04 1.63E-04 

6.8E-0 1 1 .OE-03 

5 .OE-03 

2-hexanone 

2-methylnaphthalene 
2-nitroanaline 

1.25E-05 I 7.30E-03 I 1.25E-05 

4.OE-2 

0.000057 ND 

ND 

1.83E-02 1 .83 E-02 

1.46E-01 1.46E-01 

5.56E-05 5.56E-05 

ND ND 
~~ 

2-nitrophenol 

3,3-dichlorobenzidene 

3-chloropropene 

3-nitroanaline 

ND ND ND 

ND 1.1 OE-02 1.10E-02 

4.5E-01 

3 .OE-03 



TABLE B.2-2H 
(Continued) 

Constituent 

46 
t? 
00 
P 

Inhalationb 
Oral C S F ~  Inhalation C S F ~  Oral R ~ D  RfD 

(mg/Kg/day)-’ (mg/Kg/day)-’ (mg/Kg/day) (mg/Kg/day) 

Dose-Response 

4-chloro-3-methylphenol 

4-methyl-2-pentanone 

4-methylphenol 

4-nitrophenol 

acetone 

ND ND ND 

5 .OE-02 0.0229 ND 1.99E-02 1.998-02 

4.OE+00 5 .OE-03 2.12E-06 1.82E-02 2.12E-06 

0.06 ND 5.84E-02 5.848-02 

1.OE-01 ND 3.658-01 3.65E-0 1 

Risk-based PRGs based on 
EPA RAGS Part BC 

acetonitrile 

acrylonitrile 

6.OE-03 0.05 ND 1.51E-02 1 SlE-02 

5.4E-01 0.238 0.000571 5.93E-06 5.56E-04 5.93E-06 
_ _ _ _ _ _ ~  _ _ _ _ ~  ~ 

benzene 

benzoic acid 

butyl benzyl phthalate 

6.14E-05 2.9E-02 0.0292 6.14E-05 ND 

4.OE+00 ND 1.46E+01 1.46E+01 

7.30E-0 1 2 .OE-0 1 ND 7.30E-0 1 

bis(2-ethylhexy1)phthalate 

bromodichloromethane 
~ 

bromoform I 7.9E-03 I 0.0039 I 2.OE-02 I I 3.77E-04 I 7.30E-02 I 3.77E-04 

1.4E-02 2.OE-02 6.07 E-04 7.30E-02 6.07E-04 

6.2E-02 2.OE-02 1.37E-04 7.30E-02 1.37E-04 

bromomethane 

carbazole 

2.OE-03 0.00 143 ND . 1.09E-03 1.09E-03 

2.OE-02 4.258-04 ND 4.25E-04 

carbon disulfide 

carbon tetrachloride 

chlorobenzene 

, 
See footnotes at end of table 
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1 .OE-01 0.00286 ND 2.76E-03 2.76E-03 

2.58E-05 

ND 5.16E-03 5.16E-03 

1.3 1E-01 0.053 7.OE-04 2.58E-05 2.56E-03 

2.OE-02 0.00571 

chloroform I 2.76E-05 6.1 E-03 0.0805 1 .  1.OE-02 2.76E-05, 3.65E-02 



TABLE B.2-2H 
(Continued) 

iodomethane ND ND 

isophorone 4.1E-03 2.OE+00 2.07E-03 7.30E +00 
methylene chloride 7.5E-03 0 .OO 1 65 6.1E-02 0.857 6.21 E-04 1.76E-01 
naphthalene 4.OE-02 ND 1.46E-01 

ND 

2.07E-03 

6.2 1 E-04 

1.46E-01 
n-nitrosodiphenylamine 

n-nitrosodipropylamine 

pentachlorophenol 

See footnotes at end of table 

1.73E-03 

7 .OE +00 1.2 1 E-06 ND 1.2 1 E-06 

1.2E-01 3 .OE-02 7.08E-05 l.lOE-01 7.08E-05 

4.9E-03 1.73E-03 ND 
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Constituent 

ohenol 

TABLE B.a-2H 
(Continued) 

.Inhalation' Carcinogens 

(mg/Kg/day )-' (mg/Kg/day)-' (mg/Kg/day) (mg/Kg/day) (mg/L;pCi/L) 
Oral C S F ~  Inhalation C S F ~  Oral R ~ D  RfD ( T R ~  = 10-7) 

6.OE-01 ND 

Risk-based PRGs based on 
EPA RAGS Part BC 

I I 
Dose-Response 

0.003 pyrene I ND 1.10E-02 

Toxicants 
(HIeig = 0.1) 
(mg/L;pCi/L) 

styrene 

tetrachloroethene 

2.19E+00 

2.83E-04 

1.43E-04 

3 .OE-02 2 .OE-0 1 0.286 2.83E-04 2.02E-0 1 

3.65E-02 5.2E-02 0.002 1 .OE-02 1.43E-04 

tetrachloroethylene 

toluene 

tributyl phosphate 

pyridine 

~ ~ 

1.43E-04 1 .OE-02 1.43E-04 

2 .OE-0 1 0.114 ND 9.63E-02 9.63E-02 

3.65E-02 5.2E-02 0.002 

1.83E-02 I 5 .OE-03 ND 1.83E-02 

Screening 
Value 

(mg/L;pCi/L) 

trichloroethene 

trichlorofluoromethane 

1.10E-02 

1.1E-02 0.006 2 S4E-04 ND 2.54E-04 

' 3.OE-01 0.2 ND 1.65E-01 1.65E-01 

I 0.01 1 

vinyl chloride 0 

xylenes, total 

I ~ ND-1 -=E-02 1 3.658-02 

1.9E+00 0.3 2.8lE-06 ND 2.8 1E-06 

2.OE+00 0.0857 ND . 8.25 E-02 8.258-02 

acenaphthene 

acenaphthy lene 

~ 

2.19E-01 

2.19E-01 

6.OE-02 ND 2.19E-01 

6.OE-02 ND 2.19E-01 

anthracene 

benzo(g ,h, i)perylene 

dibenzofuran 

vinyl acetate 

~ ~ 

3 .OE-0 1 ND l.lOE+OO 1.10E+00 

ND ND ND 

ND . 1.468-02 1.46E-02 4 .OE-03 

I l.OE+OO I 0.0571 I ND - - I  5.4%-02 1 5 . 4 7 E - 0 2  

fluoranthene I 4.OE-02 1 1 ~~ ND -1 1.46E-01 I 1.46E-0 1 

- "I 

See footnotes at end of table 
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TABLE B.2-2H 
(Continued) 

Risk-based PRGs based on 
EPA RAGS Part BC 

'- c 

Screening 
Value 

(mg/L;pCi/L Constituent 
fluorene 1.46E-01 

cc 11 Dhenanthrene ND 
2.82E-06 11 benzo(a)anthracene 

11 benzo(a)pyrene 2.82E-07 

2.82E-06 

2.82E-05 benzo( k)fluoranthene 

11 chrysene 2.82E-04 

2.82E-07 

2.82E-06 indeno( 1,2,3-~d)pyrene 

11 4.4-ddd 3.54E-05 
2.5OE-05 

5.26E-06 

1.05E-07 

2.84E-07 
11 aroclor- 1248 1.10E-06 

I .  10E-06 

I .  10E-06 aroclor-1260 

1.38E-06 

9.94E-07 

See footnotes at end of table 
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TABLE B.2-2H 
(Continued) 

heptachlorodibenzofuran 

heptachlorodibenzo-p-dioxin 

w 
Y 
00 
00 

1.5E+03 1500 1.19E-09 ND '1.19E-09 

1.5E+03 1500 1.19E-09 ND 1.19E-09 

Constituent 

toxaDhene I l.lE+OO I 1.1 I 
~~ 

1 I 1.63E-06 1 ND I 1.63E-06 

hexachlorodibenzofuran I 1.5E+04 I 15000 I 
~~~~ 

I I 1.19E-10 1 ND I 1.19E-10 

. ..._ 

See footnotes at end of table 
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Carcinogens 

(mg/L;pCi/L) 
( T R ~  = 10.~1 

Toxicants Screening 

(mg/L;pCi/L) (mg/L;pCi/L) 
 HI^,^ = 0.1) Value 

1.19E-10 

1.19E-08 

ND i . i 9 ~ - i o  

1.19E-08 ND 
1.5E+02 

7.5E+03 

150 

7500 2.39E- 10 

1.19E-10 

2.39E- 10 

1.19E-10 

ND 

ND 
1.5E+05 150000 

0.0286 ND 

ND 

2.78E-02 , 2.78E-02 

ND ND 

ND 

ND 
5.84E +00 5.84E+00 

3.65 E-0 1 3.65E-0 1 
ND 

1.70E-01 

ND ND 

N D  1.70E-01 
. 2.20E-10 

6.60E- 10 

2.90E-08 

4.00E-09 7.20E-03 

2.16E-02 

ND 7.20E-03 

ND 2.16E-02 .2.20E-10 
2.30E- 10 

3.80E-11 

3.90E-08 

3.80E-08 

1.20E-09 1.25E-01 

1.76E-04 

. ND 1.25E-0 1 

1.76E-04 ND 7.80E-10 7.00E-09 

TABLE B.2-2H 
(Continued) 

Risk-based PRGs based on 
EPA RAGS Part BC 

Dose-Response 

15000 

Oral C S F ~  
(mg/Kg/day )-' 

1.5E+04 

Constituent 

hexachlorodibenzo-p-dioxin . 

1.5E+02 I 150 I 1 octachlorodibenzofuran 

octachlorodibenzo-p-dioxin 1.19E-08 I ND 1pFSE-08 
Dentachlorodibenzofuran 

1.5E+04 I 15000 I I tetrachlorodibenzofuran 

tetrachlorodibenzo-p-dioxin 1.19E-11 I ND I 1.19E-11 
ammonia 

chloride 
fluoride ND I 2.19E-01 I 2.19E-01 
nitrate 

nitrite 1 .OE-01 
sulfate 

2.8E-11 I 1.90E-11 I 1 CS-137 + Id 

Np-237 + Id 2.16E-02 I ND ~ 

Pb-2 10 +2d 

Pu-238 
Pu-239/240 2.07E-02 I ND I 2.07E-02 
Ra-224 

Ra-226 +8d 

See footnotes at end of table 
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Constituent 

Inhalation' 

(mg/Kg/day)-l (mg/Kg/day)-' (mg/Kg/day) (mg/Kg/day) 
Oral C S F ~  Inhalation CSF' Oral R ~ D  RfD 

Ra-228 + Id 

Ru- 106 
1.00E-10 6.90E- 10 

9.50E- 12 4.40E- 10 

Tc-99 

Th-228 +7d 

1.30E-12 8.30E- 12 

5 SOE-11 7.80E-08 
Th-230 

Th-232 + 10d 

1.30E-11 2.90E-08 

1.7E-10 1.10E-07 

U-235 

U-235/236 

1.6E-11 2.50E-08 

1.6E-11 2.50E-08 

U-236 

U-238 +2d 

1 SE-11 2.50E-08 

2.8E-11 5.20E-08 

TABLE B.2-2H 
(Continued) 

Risk. 
E 

based PRGs based on 
'A RAGS Part B' 

ND 4.75E-02 

Dose-Response 

Carcinogens 

(mg/L;pCi/L) 
( T R ~  = io-') 

4.75E-02 

5.00E-01 5.00E-01 

1.32E-01 

8.64E-02 

3.65E-0 1 

Sr-90+ Id 
~ 

1 
~~ 

I 3.60E-11 1 6.20E-11 I 
~ 

1.32E-0 1 

3.65E +00 

8.64E-02 

3.65E-0 I 
2.79E-02 2.79E-02 

2.97E-0 1 

2.97E-0 1 

~ 

U-234 I 1.6E-11 1 2.60E-08 ~ 1 1 2.97E-0 I 

2.97E-0 I 

2.97E-0 1 

3.17E-01 3.17E-01 

1 .70E-0 1 ND 1.70E-01 

aEPA Risk Assessment Guidance, Part B (EPA 1991d). 
'The inhalation CSFs and RfDs were calculated from unit risk values and reference concentrations taken from IRIS. 
'Exposure time is based on 30 years. 
dCancer Slope Factor 
eReference Dose 
fTarget Risk 
gHazard Index 

N/D - no data available, under review 
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FEMP-OU02-6 FINAL 
January 21, 1995 

The water screening values were compared to groundwater (including perched water) and surface 

water concentration terms before modeling was performed (see Section B.2.4.2.3). 

Constituents which were screened out based on toxicological screening are presented by media and 

subunit in Table B.2-21. 

B.2.4A.2.3 

The fate and transport modeling requires multi-steps processes. At the end of each major step within 

the modeling process, predicted surface water and groundwater concentrations were compared to the 

EPA RAGs, Part B screening values for water. If the predicted constituent concentration was below 

the water screening value, then it was removed from the CPC list. Below is a discussion of screening 

process used to determining surface water and groundwater CPCs. 

Surface Water and Groundwater Modeling 

Surface Water Modeling 

Surface water modeling was used to predict on-subunit runoff concentration during a 24-hour storm 

event based on the surface soil concentrations. On-subunit runoff concentrations were compared 

against EPA RAGs, Part B screening values for water (Figure B.2-3B). If the on-subunit runoff 

water concentration for a constituent was below the water screening value, then that constituent was 

removed from the CPC list for the surface water as well as a potential CPC for groundwater from the 

surface water pathway. For the remaining CPCs, concentrations in the Great Miami River were 

predicted. 

Groundwater Modeling 

The Great Miami Aquifer can be impacted by a subunit through various pathways (See Appendix A- 

2). For the surface water pathways, loading to the Great Miami Aquifer from the surface water 
infiltration was determined and then predicted Great Miami Aquifer concentration were compared 

against the water screening values (Figure B.2-3B). If predicted Great Miami Aquifer concentration 

was below the water screening value, then the constituent was removed from the CPC list. 

For subsurface soils and perched water as a source of loading to the Great Miami Aquifer, the output 

from the vadose zone model was screened against the water screening concentrations (Figure B.2-3C). 

To perform this screening, the maximum output from the vadose zone model for a particular 
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SURF, 
OPERABLE UNIT 2 

CE SOILS - SURFACE WATER AND CROUNDV TER P 

SOURCE TERM DEVELOPMENT FOR CONCEPTUAL 
CONSTITUENTS .OF CONCERN FLOW MODEL 

J7 J7 
DEVELOPMENT OF RUNOFF 

CONCENTRATIONS 
I I 

I . 

T P 

SCREENING OF ON-SUBUNIT I AGAlNST EPA RAGs.PART B 

1 . 
SURFACE WATER CONCENTRATIONS LOADING TO THE 

GREAT MIAMI AQUIFER 
SCREENING VALUES I FROM PADDYS RUN OR 

STORM SEWER OUTFALL DITCH 
I 

ANALYTICAL MODELING TO 
DETERMINE THE RUNOFF 

CONCENTRATIONS TO PADDYS RUN 

ANALTICAL MODELING TO 
DETERMINE THE CONCENTRATIONS 

IN THE GREAT MIAMI RIVER 

SURFACE WATER 
RECEPTOR CONCENTRATIONS 

SCREENING OF CONSTITUENTS 
OF POTENTIAL CONCERN 

(TWO STEPS) 

NUMERICAL MODELING 
TO ESTIMATE THE 

MOVEMENT OF CONSTITUENTS 
THROUGH THE 

GREAT MIAMI AQUIFER 

GROUNDWATER 
RECEPTOR CONCENTRATIONS 

FIGURE 8.2 - 38 
SURFACE WATER TRANSPORT MODELING DIAGRAM 
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January 2 1 ,  1995 

,//,/, 

V L W a s t e  Material&/ 

/ / / / / / / / / / / / / / / / / / / / /  
/Background Screening 

I 
I 

I in the Waste 

$0 Constituents not detected 

o Constituents below EPA RAGs, I 
Part B screening values for watel 

I after mixing with the Great , 
Toxicity Screening 

;CPCs for Fate and/ 
'Transport Modeling 5 / / / / / / / / / / / / / / / / /  

Groundwater Data 

- 1  r------------ 

LEGEND 
RIAppendix B Screening 

0 RIAppendix A Screening 
CaIcuIa tion 

T--J Screened Out 

for water at  I Vadose Zone Model 
Toxicity Screening overburden/Great Miami I 

1 I 

0 
EPA Risk Assessment Guidence, Part 8 (EPA, 1991d). 

I - - - - - - - , - - - - - d  

FIGURE 8 . 2 - 3 C  
PbTENTIAL LONSTITUENT OF CONCERN SCREENING DIAGRAM 
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TABLE B.2-21 

CONSTITUENTS ELIMINATED BASED ON SECONDARY (EPA RAGS, PART B) 
TOXICOLOGICAL SCREENING' 

FEMP-OU02-6 FINAL 
January 21, 1995 

0 

Surface Soil Subsurface Soil 

ACTIVE FLYASH PILE 
Antimony Antimony 
Barium Barium 
Cadmium Cadmium 
Chromium Chromium 
Cobalt Cobalt 
Cooper Copper 
Mercury Cyanide 
Molybdenum . Mercury 
Nickel Molybdenum 
Selenium Nickel 
Silver Selenium 
Vanadium Vanadium 
zinc Zinc 
Uranium-total Uranium-total 

Benzoic acid 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Naphthalene 
Pentachlorophenol 
Phenol 
Bis(2-Ethylhexy1)phthalate 
l , l ,  1-trichloroethane 
2-butanone 
2-methyl-2-pentanone 
Acetone 
Carbon disulfide 
Chloromethane 
Methylene chloride 
Toluene 

SOUTH FIELD 
Antimony Barium 
Barium Cadmium 
Chromium Chromium 
Copper Copper 
Cyanide Cyanide 
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TABLE B.2-21 
(Continued) 

FEMP-OU02-6 FINAL 
January 21, 1995 

Surface Soil Subsurface Soil 
SOUTH FIELD (Continued) 

Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Vanadium 
zinc 
Uranium-total 
Endrin ketone 
Acenapthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Carbazole 
Chrysene 
Dibenzofuran 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Pyrene 
Bis(2-Ethylhexy1)phthalate 
Acetone 
Methylene chloride 
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Mercury 
Molybdenum 
Silver 
Vanadium 
4-methylphenol 
Acenaphthalene 
Anthracene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beimic acid 
Carbaz.de 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo(a,h)anthracene 
Diethyl phthalate 
Fluoranthene 
Indene( 1,2,3cd)pyrene 
Isophorone 
Naphthalene 
Phenol 
Pyrene 
Bis(2-Ethylhexy1)phthalate 
1, 1 , 1-trichloroethane 
2-butanone 
2-hexanone 
2-methyl-2-pentanone 
Acetone 
Carbon disulfide 
Chlorobenzene 
Chloroform . 
Chloromethane 
Methylene chloride 
Styrene 
Tetrachloroethane 
Toluene 
Trichloroethane 
Vinyl acetate 

B-2-95 



FEMP-OU02-6 FINAL 
January 21, 1995 

TABLE B.2-21 
(Continued) 

surface Soil Subsurface Soil 

SOUTH FIELD (Continued) 
Xylenes total 
Endrin ketone 
Alpha-chlordane 
Gamma-chlordane 

INACTIVE FLYASH PILE 
Barium Barium 

Cadmium 
Copper 
Cyanide 
Magnesium 
Molybdenum 
Selenium 
Silver 1 

Vanadium 
Uranium-total 
Acenaphthalene 
Acenaphth ylene 
Anthracene 
Carbazole 
Dibenzofuran 
Naphthalene 
2-butanone 
Acetone ' 

Toluene 

Cadmium 
Chromium 
Copper 
Cyanide 
Mercury 
Molybdenum 
Silver 
Vanadium 
4-methylphenol 
Acenaphthalene 
Anthracene 
Benzo(g , h, i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo(a,h)anthracene 
Diethyl phthalate 
Fluoran thene 
Indene( 1,2,3-~d)pyrene 
Isophorone 
Naphthalene 
Phenol 
Pyrene 
Bis(2-Ethylhexyljphthalate , 

1.1,l-trichloroethane 
2-butanone 
2-hexanone 
2-methyl-2-pentanone 

- 
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FEMP-OU02-6 FINAL 
January 21, 1995 

TABLE B.2-21 
(Continued) 

Surface Soil Subsurface Soil 

INACTIVE FLYASH PILE (Continued) 
Acetone 
Carbon disulfide 
Chlorobenzene 
Chloroform 
Chloromethane 
Methylene chloride 
Styrene 
Tetrachloroethane 
Toluene 
Trichloroethane 
Vinyl acetate 
Xylenes total 
Endrin ketone 
Alpha-chlordane 
Gamma-chlordane 

SOLID WASTE LANDFILL 
Barium 
Chromium 

Copper 
Molybdenum 
Nickel 
Selenium 
Silver 
Vanadium 
zinc 
Uranium-total 
Acenaphthene 
Anthracene 
Benzo(f)fluoranthene 
Bis(2-Ethylhexy1)phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Dibenzofuran 
Fluoranthene 
Fluorene 
Pyrene 

Barium 
Cadmium 
Chromium 
Copper 
Cyanide 
Mercury 
Molybdenum 
Nickel 
Selenium 
Thallium 
Vanadium _ _  
Uranium-total 
2-chlorophenol 
Acenaphthalene 
Anthracene 
Beuzo(f)fluoranthene 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Di benzofuran 
Diethyl phthalate 
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TABLE B.2-21 
(Con timed) 

~ 

Surface Soil Subsurface Soil 

SOLID WASTE LANDFILL (Continued) 
2-butanone Fluoranthene 
Acetone Fluorene 
Bromomethane Naphthalene 
Chloromethane Phenol 
Di-n-butyl phthalate Pyrene 
Bis(2-Ethylhexy1)phthalate Bis(2-Ethylhexy1)phthalate 

Di-n-butyl phthalate 
Diethyl phthalate 
1,l-dichloroethane 

Barium 

1 ,Zdichloroethane 
1 ,Zdichloroethene 
2-butanone 
2-hexanone 
4-methyl-2-pentanone 
Acetone 
Benzene 
Chlorobenzene 
Chloromethane 
Ethylbenzene 
Methylene chloride 
Tetrachloroethane 
Toluene 
Xylenes, total 

Endrin ketone 
4,4’-DDD 

LIME SLUDGE PONDS 

Cadmium 
Chromium 
Copper 
Cyanide 
Mercury 
Molybdenum 
Nickel 
zinc 
Anthracene 
BenzoQfluoranthene 
Carbazole 

Antimony 
Barium 
Boron 
Cadmium 
Chromium 
Cobalt 
Copper 
Cyanide 
Manganese 
Mercury 
Molybdenum 
Nickel 
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TABLE B.2-21 
(Continued) 

Surface Soil Subsurface Soil 

LIME SLUDGE PONDS (Continued) 
Chrysene Selenium 
Di-n-butyl phthalate Silver 
di-n-octyl phthalate Thallium 
dibenzofuran Vanadium 
fluoranthene 
pyrene 
acetone 
toluene 

zinc 
Uranium-total 
Anthracene 
Benzo(a)anthracene 
Benzo(k)fluoranthene 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Pyrene 
Bis(2-Ethylhexy1)phalate 
2-hexanone 
Acetone 
Acetoni trile 
Hexane 
Methylene chloride 
Toluene 

'Concentrations and RAGS PRGs are located in Attachment B.111 [Tables B.3-1-2(a), B.3.2-2(a), B.3.3-2(a), B.3.4- 
2(a), and B.3.5-2(a)]. 
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constituent was compared with the water screening concentrations. If this maximum value (from all 

grid blocks) was below the screening concentration, then the constituent was screened out and was not 

modeled further. CPCs passing the vadose zone model toxicity screening were further screened by 

predicting dilution in the Great Miami Aquifer. If the predicted Great Miami Aquifer concentration 

was below the screening concentration, then the constituent was screened out and was not modeled 

further. Details of these steps are provided in Appendix A-2. 

B.2.4A.2.4 Results of Selecting CPCs 

The screening procedure employed served as a selection criterion for retaining detected constituents 

for further quantitative evaluation as CPCs in this baseline risk assessment. A constituent was 

retained as a CPC if: 1) their concentration term exceeded corresponding background concentrations, 

2) it did not meet the initial toxicological screening criteria, and 3) their concentration term exceeded 

corresponding screening values. Tables B.2-2J through B.2-2N present the final' CPCs by subunit for 

each media. 

B.2.4 EXPOSURE ASSESSMENT 

The exposure assessment was the determination of the magnitude of contact that a potential receptor 

may have with site-related CPC. The general procedure for conducting an exposure assessment 

involves the following three steps: 1) characterization of the physical setting, 2) identification of 

exposure pathways, and 3) quantification of exposure. 

In the first step, the general physical characteristics of the site and characteristics of potential receptor 

populations are described. This information was presented in Section B.2.1. In the second step, the 

predominant constituent migration and exposure pathways are identified. Pathways are identified on 

the basis of the source characteristics; known and potential releases; environmental fate of chemical 

and radioactive constituents; and locations and activities of potentially exposed populations. Section 

B.2.2 summarizes this information for Operable Unit 2. 

, 

The third step, quantification of exposures, involves calculation of estimated intake of contaminants, 

in mg/kg-day for chemicals and pCi for radionuclides, for each identified receptor. This information 

is summarized in this section. 
5 
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TABLE B.2-2J 

ACTIVE FLYASH PILE 
OPERABLE UNIT 2 CONTAMINANTS OF POTENTIAL CONCERN 

Surface Soil 

ZWWliC 

beryllium 

lead 

thallium 

cesium- 137 

neptunium-237 

plutonium-238 

plu tonium-239/240 

radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-235/236 

uranium-238 

Subsurface Soil 

arsenic 

beryllium 

lead 

thallium 

neptunium-237 

lead-210 

plutonium-238 

plutonium-239/240 

radium-224 

radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-235 

uranium-235/236 

uranium-238 

2-methylnaphthalene 

phenanthrene 

~\CRUZRIWMG\TABB.2-2Nnnuory 13. 1995 1:18pm 

Surface Water 

usenic 

Sediment 

usenic 

Ierylium 

ieptunium-237 

ilutonium-238 

)lutonium-239/240 

.adium-226 

*adium-228 

;trontium-90 

iranium-234 

iranium-235/236 

iranium-238 

_____________ ~ 

Groundwater (GMA) 

usenic 

Ierylium 

ead 

nolybdenum 

ieptunium-237 

;trontium-90 

iranium-234 

iranium-235/236 

iranium-238 

iranium-total 

!-methylnaphthalene 
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TABLE B.2-2K 
SOUTH FIELD 

OPERABLE UNIT 2 CONSTITUENTS OF POTENTIAL CONCERN 

NSeniC 
beryllium 
lead 

cesium-137 
neptunium-237 
plutonium-238 
plutonium-239/240 
rdium-226 

radium-228 
strontium-90 
technetium-99 

thorium-228 
thorium-230 
thorium-232 
thorium-total 

uranium-234 

uranium-2351236 
uranium-238 
Aroclor-1254 

Aroclor- 1260 
dieldrin 

benzo(a)anthracene 
benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g,h ,i)perylene 

benzo(k)fluoranthene 
dibenzo(a,h)anthracene 

indeno(l,2,3-cd)pyrene 

phepanthrene 

Subsurface Soil 

arsenic 
beryllium 
lead 
cesium-137 
neptunium-237 
lead-210 - 
plutonium-23 8 
plutonium-2391240 

radium-224 
radium-226 
radium-228 

ruthenium- 106 
thorium-228 
thorium-230 
thorium-232 
thorium-total 
uranium-234 
uranium-235 
uranium-2351236 

uranium-23 8 

uranium-total 

2-methylnaphthalene 
benzo(a)anthracene 

benzo(a)p yrene 

benzo(b) fluoranthene 

benzo(g,h,i)perylene 
phenanthrene 

tributyl phosphate 
octachlo-odibenzo-p-dioxin 
tetrachlorodibenzofuran , 

Aroclor-1254 
Aroclor- 1260 

dieldrin 

Surface Water 

usenic 

ead 
iranium-234 
iranium-2351236 
iranium-238 
iranium-total 
ieptanium-237 
*adium-226 

echnetium-99 
!-methylnaphthalene 
)enzo(a)p yrene 

Phenanthrene 
ributyl phosphate 

B-2- 102 

Sediment 

usenic 
3eryllium 
lead 

icke l  
ieptunium-237 
~lutonium-238 
*adium-226 

~adium-228 
;trantium-90 
.echnetium-99 ’ 

iranium-234 

iranium-2351236 
iranium-23 8 

iranium-total 
)enzo(a)anthracehe 

)enzo(a)p yrene 
)enzo(b)fluoranthene 

)enzo(g,h,i)perylene 
)is(2-ethylhexyl)phthalate 
iibenzo(a,h)anthracene 
lieldrin 

)henanthrene 

Groundwater 
(GMN 

arsenic 

lead 
neptunium-237 
radium-226 
strontium-90 
technetium-99 
uranium-234 
uranium-235/236 

uranium-238 
uranium-total 
2-methylnaphthalene 

benzo(g,h,i)perylene 
phenanthrene 
tributyl phosphate 
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TABLE B.2-2L 

INACTIVE FLYASH PILE 
OPERABLE UNIT 2 CONSTITUENTS OF POTENTIAL CONCERN 

Surface Soil 

arsenic 

beryllium 

lead 

neptunium-237 

plutonium-238 

plutonium-2391240 

radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-2351236 

~ranium-238 

2-methylnaphthalene 

iibenzo(a, h)anthracene 

Subsurface Soil 
~ ~~~~~ 

arsenic 

beryllium 

lead 

cesium-137 

neptunium-237 

lead-210 

plutonium238 

plutonium-239/240 

radium-224 

radium-226 

radium-228 

ruthenium-1 06 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-235 

uranium-2351236 

uranium-238 

uranium-total 

2-methylnaphthalene 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo (g , h , i)pery lene 

phenanthrene 

tributyl phosphate 

Dctachlorodibenzo-pdioxin 

tetrachlorodibenzofuran 

Aroclor- 1254 

Aroclor-1260 

dieldrin 

~~ 

Surface Water 
~~~~~ ~ 

arsenic 

berylium 

zadmium 

lead 

nickel 

neptunium-237 

plutonium-238 

~Iutonium-239/240 

radium-226 

radium-228 

strontium-90 

~ranium-234 

~ranium-2351236 

Jranium-238 

Jranium-total 

!-methylnaphthalene 

~~ ~~~ ~ 

Sediment ~~ 1 Groundwater (GMA) 

~lutonium-239/240 

;trontium-90 

iranium-234 

lranium-2351236 

lranium-238 

iranium-total 

menic 

ierylium 

libenzo(a,h)anthracene 

ieptunium-237 

h~tonium-238 

adium-226 

adium-228 

neptunium-237 

radium-226 

strontium-90 

technetium-99 

uranium-234 

uranium-2351236 

uranium-238 

uranium-total 

lead 

arsenic 

2-methylnaphthalene 

benzo(g,h,i)perylene 

phenanthrene 

tributyl phosphate 

I 
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TABLE B.2-2M 

Surface Soil 

irsenic 

3eryllium 

lead 

neptunium-237 

plutonium-238 

plutonium-2391240 
radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-2351236 

uranium-238 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b) fluoranthene 

benzo(g, h, i)perylene 

dibenzo(a ,h)anthracene 

indene( 1,2,3-cd)pyrene 

phenanthrene 

SOLID WASTE LANDFILL 
OPERABLE UNIT 2 CONSTITUENTS OF POTENTIAL CONCERN 

Subsurface Soil 

antimony 

arsenic 

beryllium 

1 4  
cesium-1 37 

neptunium-237 

lead-2 10 
plutonium-238 

plutonium-2391240 
radium-224 

radium-226 

radium-228 

strontium-90 

technetium-99 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-235 

uranium-2351236 

uranium-238 

uranium-total 

2-methylnaphthalene 

benzo(a)anthracene 

benzo(a)pyrene . 

'WR\CRU2RIULG\TABB.2-2~~~ 13. 1995 1:22pm 

Surface Water 

arsenic 

beryllium 
lead 

neptunium 

radium-226 

radium-228 
strontium-90 

uranium-234 

uranium-2351236 

uranium-238 

uranium-total 

benzo(g,h ,i)peryle 

dibenzo(a,h)anthracene 

phenanthrene 

Sediment I Perched Water 

ieptunium-237 

irsenic 

)erylium 

adium-226 

adium-228 

itrontium-90 
iranium-234 

iranium-2351236 

iranium-238 

iranium-total 

)enzo(a)anthracene 

)enzo(a)pyrene 

iibenzo(a, h)anthracene 

technetium-99 

carbazole 

2-methylnaphthlene 

endosulfan sulfate 

3roundwater (GMA) 

echnetium-99 



Surface Soil Surface Water Subsurface Soil Sediment Perched Water I 
benzo(b) fluoranthene 
benzo(g,h,i)perylene 
carbazole 
dibenzo(a,h)anthracene 
indeno(l,2,3-cd)pyrene 
phenanthrene 
1,4-dioxane 
heptachlorodibenzo-pdioxin 
heptachlorodibenzofuran 
octachlorodibenzo-p-dioxin 

Aroclor-1254 
Aroclor-1260 
dieldrin 
endosulfan isulfate 
endrin aldehyde 

TABLE B.2-2M 
(Con t hued) 

iroundwater (GMA) 
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TABLE B.2-2N 

LIME SLUDGE PONDS 
OPERABLE UNIT 2 CONSTITUENTS OF POTENTIAL CONCERN 

Surface Soil 

iUSeniC 

beryllium 

lead 

cesium- 137 

neptunium-237 

plutonium-238 

plutonium-239/240 

radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-239236 

uranium-238 

uranium-total 

Aroclor- 1254 

>enzo(a)anthracene 

)enzo(a)pyrene 

)enzo(b) fluoranthene 

)enzo(g,h,i)perylene 

)is(2-Ethylhexyl)phthalate 

iibenzo(a,h)anathracene 

deno( 1,2,3-cd)pyrene. 

)henanthrene 

Waste Material 

iUSeniC 

beryllium 

lead 

cesium-137 

neptunium-237 

plutonium-23 8 

plutonium-239l240 

radium-226 

radium-228 

strontium-90 

technetium-99 

thorium-228 

thorium-230 

thorium-total 

uranium-234 

uranium-235/236 

uranium-238 

Aroclor-1254 

benzo(g,h,i)perylene 

dibenzo(a,h)anthracene 

ideno(l,2,3-cd)pyrene 

phenanthrene 

1,1,2trichlorotriflurorethane 

1,2-diethylbenzene 

acrylonitrile 

Perched Water 

neptunium-237 

strontium-90 

zchnetium-99 

arsenic 

1,1,2-trichlorotrifluoroeth~e 

1 ,f-diethylbenzene 

Groundwater (GMA 

achnetium-99 
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To estimate intake, exposure point concentrations are combined with relevant exposure parameters for 

each receptor, each environmental medium, and each route of exposure. Receptors, environmental 

media, and routes of exposure for which intake are quantified in this risk assessment is summarized in 

Table B.2-2. Derivation of exposure point concentrations is described in Section B.2.4.1, and intake 

equations are described in Section B.2.4.2. 

- 

B.2.4.1 ExDosure Point Concentrations 

The exposure point concentration is the concentration of a constituent in an environmental medium 

that may be contacted by a real or hypothetical receptor. It is used in combination with other 

exposure parameters in intake equations to quantify the actual intake (in mg/kgday for chemicals and 

pCi for radionuclides) that a receptor may receive via a specific pathway (e.g., soil, groundwater, 

etc.) and route of exposure (e.g., ingestion, inhalation, dermal contact). 

Exposure point concentrations for Operable Unit 2 are determined in different ways depending on 

whether exposures are assumed to be current or future, and the environmental medium of interest. 

To be consistent with the concept of the RME scenario, an estimate of the. highest exposure that can 

reasonably be expected to occur requires a reasonable maximum estimate of the concentration of each 

constituent in each exposure medium. Because of the uncertainty associated with any estimate of 

exposure concentrations, the 95 percent UCL on the arithmetic mean for either a normal or lognormal 

distribution is the recommended statistic (concentration value) to be constructed from measured 

constituent concentration data and used in risk assessments (EPA 1992~). 

B.2.4.1.1 

Exposure point concentrations for direct contact surface soil exposure pathways, under both current 

and future land use assumptions, are the UCLs determined from surface soil data using the process 

, described in the FEMP guidelines and Section B.2.3 for identifying CPCs. 

ExDosure Point Concentrations for Soil 

B.2.4.1.2 

Current exposures to groundwater at the FEMP will be addressed as part of.the Operable Unit 5 RI. 

Exposure to potential future concentrations of contaminants in groundwater from each operable unit 

are addressed during each operable unit RI baseline risk assessment. Future exposure point 

concentrations for groundwater are determined from the results of geochemical and groundwater 

transport modeling, as illustrated schematically in Figure B.2-5 and as described in detail in 

ExDosure Point Concentrations for Groundwater 

FER\CRLJ2N\NMG\ApP-B\sEc82vnnunry 13, 1995 1:27pm B-2- 107 



FEMP-OU202-6 FINAL 
January 21, 1995 

I DETERMINE SOIL SOURCE CPC 
CONCENTRATIONS* 

/ / TERMFILES 
SOIL CPC SOURCE 

SCREEN SOIL CPCs USING SOIL 
LEACHINGNADOSE ZONE TRANSPORT 

PREDICT CPC 
FROM FURTHER 
GROUNDWATER 

MODELLING 

\/ I 

ELIMINATE CPC 
FROM FURTHER 
GROUNDWATER 

MODELLING 

NO SOIL WILL GIVE 

HAZARD > 0.1? 

ELIMINATE CPC 
FROM FURTHER NO 

RISK AT AQUIFER/ b GROUNDWATER OVERBURDEN 
MODELLING 

I MODEL TRANSPORT OF 
REMAINING CPCs IN THE AQUIFER I 

DATA FILES: TIMES AT WHICH INDIVIDUAL 
CPCs ARE AT MAXIMUM CONCENTRATIONS 

ON SITE AND OFF SITE 

DETERMINE HUMAN HEALTH RISK TO 
ON-SITEIOFF-SITE RECEPTORS 

*RISK ASSESSMENT GUIDANCE @PA 198%) 

FIGURE B.2-5. RISK ASSESSMENT AND GROUNDWATER MODELLING 
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Section 5.0 of this RI report. For assessment of exposures to constituents migrating from the South 

Field and Inactive Flyash Pile to groundwater, a single source term was derived from soil data of 

both subunits. For assessment of exposures to contaminants migrating from the Active Flyash Pile, 

Solid Waste Landfill, and Lime Sludge Ponds, independent source terms were derived. 

Potential constituent concentrations in leachate seeping from the waste area and from the underlying 

soils were modeled with the geochemical model described in Section 5.0 and Appendix A of this RI 

report. Leachate concentrations were then modeled through the vadose zone to the regional aquifer to 

yield the calculated future concentrations in the aquifer directly underlying the waste area. As 

illustrated in Figure B.2-5, CPC soil source concentrations are used in predictive modeling based 

upon potential leaching of CPCs from soil. CPCs estimated to be present in leachate which are not 

screened out (i.e., which are present in leachate at levels exceeding a level associated with an 

acceptable riskhazard level) are further subjected to vadose zone transport modeling to predict which 

CPCs might reach the aquiferloverburden interface in 1000 years or less. Concentrations of 

constituents predicted to reach the aquiferloverburden interface are then compared again to acceptable 

risk levels; and those present at concentrations exceeding acceptable risk levels are carried through the 

quantitative risk assessment. Screening values against which leachate concentrations are compared 

were derived from screening criteria generated by EPA Risk Assessment Guidance for Superfund, 

Part B (EPA 1989b) using an incremental lifetime cancer risk (ILCR) of 1 x l o 7  and a HI of 0.1. 

The screening value for each carcinogen is the concentration of the CPC that would yield a lifetime 

cancer risk of 1 x 

carcinogens, the screening level is the concentration reaching the regional aquifer that would yield an 

intake resulting in a hazard index of 0.1. These levels ensure that any chemical that could contribute 

significantly to the calculated risk will be retained and modeled. The remaining CPCs not screened 

any further by the aquifer transport modeling, are described below. The approach of screening CPCs 

that are conservatively estimated to reach the aquifer provides the necessary and sufticient confidence 

that risks are not being overlyoked while optimizing against the resource and computer requirements 

of running a three-dimensional groundwater transport code. 

if the leachate were ingested at a rate of 2 L/day for 70 years. For non- 

Off-property concentrations of CPCs in groundwater are calculated using the regional aquifer model, 

SWIFT I11 (Geotrans 1987). CPCs retained after leachate/vadose zone modeling were modeled using 

SWIFT 111. The maximum calculated concentrations in the aquifer on site and at the fenceline were 

used for exposure point concentrations for on-site and off-site future groundwater exposures, . 
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0 respectively. Details of the model and parameters used to calculate future aquifer concentrations are 

presented in Section 5.0 and Appendix A of this RI report. The locations of calculated maximum off- 

site concentrations of constituents transported from the waste areas of Operable Unit 2 via 

groundwater also are shown in Section 5.0 and Appendix A of this RI report. 

B.2.4.1.3 ExPosure Point Concentrations for Surface Water and Sediment 

Like groundwater, exposures to current concentrations in surface water and sediment outside the 

boundary of Operable Unit 2 waste areas are to be addressed in the Operable Unit 5 RI. Current 

exposures to surface water and sediment within each subunit were estimated where applicable using 

the UCL concentrations for each CPC. For future exposures to surface water in Paddys Run and the 

Great Miami River, fate and transport modeling was used to determine exposure point concentrations. 

Surface water CPCs included all CPCs selected for surface soil within each subunit. The Modified 

Universal Soil Loss Equation (MUSLE), a commonly used soil loading model (EPA 1988c), was used 

to determine if soil runoff, and hence sorbed constituent runoff, would contribute significantly to 

constituent concentrations in Paddys Run and consequently in the Great Miami River. The source 

term for this model is the 95 percent UCL surface soil concentrations. Refer to Appendix A, Section 

A.l for a detailed discussion of contaminant loading to surface water from Operable Unit 2 

contaminants. 

0 

. B.2.4.1.4 

Airborne concentrations of constituents from the individual waste areas of Operable Unit 2 have been 

modeled for both current and future conditions at on-subunit, on-site, and off-site locations. The 

model used assumed mass loading (fugitive dust emissions) of surface soil to the air from each waste 

area and subsequent transport and dispersion of constituents. The model and parameters for air 

dispersion are described in Section 5.0 and Appendix A of this RI report. Figure B.2-6 illustrates 

that the initial source term for air modeling is the 95 percent UCL soil concentration (surface soil 

ExDosure Point Concentrations for Air 

except homebuilder scenario that uses subsurface). The results of air model provide the highest 

annual average air concentrations and deposition rates at each of the specified locations (on-subunit, 

on-property, off-property). This allows for calculation of exposures to constituents being released to 

air and exposures resulting from ingestion of vegetation on which air particles are deposited. 
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DETERMINE SOIL SOURCE 
CONCENTRATIONS USING STATISTICAL 

METHODOLOGY * 

SELECT CPCs 
FOR SOILS 

SURFACE SOILS CPC 
SOURCE TERM FILES 

ESTIMATE CONTAMINATED 
PARTICULATE EMISSION RATES 

FROM SOURCE AREAS 

~~ 

MODELANHALABLE AIRBORNE 
PARTICULATES DISPERSION AND 

DEPOSITION RATES USING ISCLT 

MAXIMUM ON- 
SUBUNIT AIRBORNE 
CONCENTRATIONS/ 
DEPOSITION RATE 

MAXIMUM ON-SITE 
AIRBORNE 

CONCENTRATION/ / DEPOSITION RATE 
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/ / 

/ SUBSURFACE SOIL / SOURCE TERM FILES 

1 
/ ESTIMATE CONTAMINATED 

PARTICULATE EMISSION RATES 

FROM SOURCE AREAS 

1 
MODELlINHALABLE AIRBORNE 

PARTICULATES CONCENTRATIONS FOR 
HOMEBUILDING SCENARIOS USING EPA 

MODEL 

MAXIMUM ON-SUBUNIT 
AIRBORNE CONCENTRATION 

DETERMINE HUMAN 
HEALTH RISK 

I 

MAXIMUM OFF-SITE 
.AIRBORNE 

CONCENTRATION/ 

RISK ASSESSMENT GUIDANCE @PA 1989a) 

FIGURE B.M. RISK ASSESSMENT AND AIR MODELLING 
B-2-111 
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B.2.4.1.5 Radon ExDosure Point Concentrations 

Exposure point concentrations for estimating risk to receptors due to radon-222 inhalation were 

estimated using the RAECOM model algorithms developed for the NRC (NRC 1984) which converts 

radium-226 concentrations (in pCi/g) to radon-222 fluxes (in pCi/s-m2). The basic equations are 

presented in the Risk Assessment Work Plan Addendum. Total emissions of radon-222 were 

calculated for surface and subsurface soil in each subunit from the radium-226 concentrations in 

contaminated soil or waste within that subunit. 

The OU2-wide assessment considers three future receptors, the expanded trespasser, off-property 

resident farmer. The OU2-wide expanded trespasser differs from the individual subunit expanded 

trespasser in that he is considered to wander between all of the subunits. An area weighted average 

approach was used to establish his exposures. the on-property RME farmer is considered to live on 

the South Field. the only additional exposure that the OU2-wide RME farmer gets above the South 

Field RME farmer are cumulative air and groundwater concentrations from all five subunits. The off- 

property farmer also receives an exposure to the cumulative air and groundwater concentrations. 

B .2.4.2 Intake Eauations 

The equations and parameter values used in estimating intake are summarized in this section. 

Tables B.2-3A and B.2-3B presents the parameter values used in these equations to estimate potential 

exposures for current land use receptors. Tables B.2-4A and B.2-4B presents the parameter values 

used in these equations to estimate potential exposures for future land use receptors. Parameter 

values which remain the same from pathway-to pathway are provided at the beginning of the table, 

except where noted. 
i 

B.2.4.2.1 Incidental Ingestion of Soil - 

The estimation of intake of constituents in soils is determined by using the 95 percent UCL 

concentration in the soil within each subunit. Evaluation of the soil ingestion pathway is performed 

for adults and children. For variables that are common to both chemical and radionuclide intake 

equations, units for the radionuclide equat'ions are listed first. The equations used to quantify intake 

(EPA 1989a) are: 

(rad ionucl id es)I, = (C,) (CF) (IR) (ED) (EF) (FI) 

(chemicals)I, = (C,)(IR)(CF)(FI)(EF)(ED)/(BW)(AT) 
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TABLE B.2-3A 

PARAMETERS USED TO ESTIMATE POTENTIAL EXPOSURES 
FOR CURRENT LAND USE RECEPTORS 

Trespassing Youth . Off-property Off-property User of MeaVMilk 
Pathway Parameters * Age 7-18 Farmer Adult Resident Child Products 

All Pathways (unless otherwise noted) 

EF (d/yr) 52d 350a 350a 350a 
ED (yr) 12d 70a 6a 70a 
AT-Noncancer (d)g 4380s 25550g 2 190g 25550g 
AT-Cancer (d)h 25550a*h 25550ayh 25550a9h 2555Oalh 

BW (kg) 43a 70a 1 9  70a 

Inhalation of Particulates 

IR (m3/hr) 0.83b 0.83b 0.5s NAC 
ET (hr/d) 4d 5.7f 2a NA 
C, (mg/m3) (pCi/m3) csvk csv csv NA 

Ingestion of Soil 

IR (mg/d) 100a NA NA NA 
0.19' 

1 .OE-3 
csv 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

CF - chem (kdmg) 1 .OE-6 NA NA NA 

Ingestion of Sediment 

IR (mg/d) 100a NA NA NA 
FI (unitless) 0.06' NA NA NA 

c, (mg/kg) (PCik)  csv NA NA NA 
CF - rads (g/mg) 1 .OE-3 NA NA NA 
CF - chem (kg/mg) 1 .OE-6 NA NA NA 

See footnotes at end of table. 



TABLE B.2-3A 
(Continued) 

Trespassing Youth Off-property Off-property User of Meat/Milk 
Pathway Parameters Age 7- 18 Farmer Adult Resident Child Products 

Dermal Contact with Soil 

SA (cm') 4200a N A  N A  NA 
AF (mg/cm*-d) 1J NA NA . NA 
ABS (unitless) csv NA NA NA 
c, (mdkg) csv NA NA NA 

CF W m g )  1 .OE-6 N A  NA NA 

Dermal Contact with Sediment 

SA (cm') 51301 NA NA NA 
A F  (mg/cm'-d) l a  NA NA NA 
ABS (unitless) csv NA NA NA 

c, (mdkg) csv NA NA . NA 
CF (kg/mg) 1 .OE-6 NA NA NA 

External Radiation Exposure 

c, (pCi/g) 
E T  indoors (hr/d) 
ET outdoors (hr/d) sed 
ET outdoors (hrld) soil 
SH indoors (unitless) 
SH outdoors (unitless) 
CF (vr/hr) 

csv 
NA 
li 
3' 

Oa 
NA 

1.14E-4 

NA NA 
N i  NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Ingestion of Surface Water 

IR (L/hr) 0.035p NA NA NA 
ET (hr/day) 1 .op NA NA NA 

c, (mdL) (PCi/L) csv NA N A  NA 

See footnotes at end of table. 



TABLE B.23A 
(Continued) 

Trespassing Youth Off-property Off-property User of Meat/Milk 
Pathway Parameters Age 7-18 Farmer Adult Resident Child Products 

Dermal Contact with Surface Water 

SA (cm2) 5130a N A  N A  N A  
D A  (mg/cm2-d) csv N A  N A  N A  

Ingestion of Homegrown Fruits 

IR (kg/d) N A  0.1424 0.2049 N A  
FI (unitless) N A  0.30" 0.3" N A  

C," (mg/kg) (PCik) N A  csv csv . N A  
CF-RAD (g/kg) N A  1 .OE> 3 1.OE+3 N A  

Ingestion of Homegrown Vegetables 

IR (kg/d) N A  0.2019 0.1009 N A  
FI (unitless) N A  0.40" 0.40" N A  

N A  csv csv NA 
CF-RAD (dkg) N A  1.OE+3 1.OE+3 NA 

I 
C," (mg/kg)(pCi/kg) 

Ingestion of Home Produced Meats 

IR (meat) (kg/d) N A  0.101' 0.039' 0.101' 

Cia (mg/kg)(PCi/kg) N A  csv c sv csv 
FI (unitless) N A  0.75"' 0.75"' 0.75"' 

Ingestion of Milk 

IR (L/day) 
FI (unitless) 

N A  
N A  

0.4' 
0.75' 

0.9' 

0.75' 
0.4' 

0.75' 
c,, (mgW (PCi/L) N A  csv csv csv 

Dermal Contact While Bathing 

SA (cm2) N A  N A  N A  N A  
DA. (me/cm2 - d) N A  N A  N A  N A  

Inhalation of Volatiles Released from Household Water Use 

IR (m'/d) 

See footnotes at end of table. 
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TABLE B.2-3A 
(Continued) 

Trespassing Youth Off-property Off-property User of Meat/Milk 
Pathway Parameters Age 7-18 Farmer Adult Resident Child Products 

NA 
NA 

NA 
NA 

NA , 
NA 

NA 
NA 

aParameter values obtained from the Risk Assessment Work Plan Addendum (DOE 1992a) and revisions per comments received from EPA, unless otherwise noted. 

bDerived by dividing the default'adult human inhalation rate of 20 m'lday (EPA 1989a, Risk Assessment Guidance for Superfund) by 24 hours/day, and rounding to two 
significant figures. 

CNA = Not applicable. 

dDOE 1993-Comment Response-SWCR: standard trespass scenario assumes 4 hrld, 3 dlwk for months June through August=36 day plus I dlwk for months April, May, 
September, and October=16 days for a total of 52 d/yr. 

eAssumes the worker is a groundskeeper, who works 8 hours/day, 1 day/week, 35 weeks/year on the ground of Operable Unit 2. 

fAssumes a farmer works outdoors for 2,000 hours during the 365 days of exposure a year (5.7h/d=2000hly/350dly). Indoor duration is the remaining time in day. 

gCalculated as the product of ED (years) x 365 dayslyear. 

hCalculated as the product of 70 years (assumed lifetime) x 365 days/year. 

'Assumed a trespassing child spends 4 of 16 waking hours/day on site; of the 4 hours, 3 hours are exposure from soil and 1 hour is exposure from sediment. Fraction of waking 
hours (16 hrslday) that are spent on site. 

JEPA 1992f, Dermal Exposure Assessment: Principles and Applications, EPA/600/8-91/0 1 1 B 

kcsv = Chemical-specific value. 

'EPA 1990d, EPAl600/8-89/043, Exposure Factor Handbook, IR for beef and milk are from pg. 2-27; IR for drinking water, pg. 2-3; IR for fish, pg. 2-3. 



TABLE B.2-3A 
(Continued) 

"'USDA 1985, Report No. 85-1, National Food Consumption Food Survey, values include a fraction of food produced at home, i.e.: .35 for fruits and vegetables, .75 for meats, 
and .75 for milk (as recommended in the Exposure Factor Handbook). 

"DOE 1994, Supplemental Guidance to the Risk Assessment Work Plan Addendum. 

OBased on specific biomedical values provided from the Childrens Hospital at the University of Cincinnati. 

PAssumption. The Superfund Exposure Assessment Manual, @PA 1988~).  p. 129, recommends 50 m l h  for swimming, but Paddys Run is an intermittent stream not deep 
enough for swimming. The.refore, a slightly lower value of 35 ml/hr seems reasonable. 

qEPA 1990d, "Exposure Factor Handbook" EPA/600/8-89/043. Fraction of time homegrown produce is eaten (FI) is from the (FI) presented in Part U, Page 1-10; IR for beef 
and milk are from page 2-27; IR for drinking water, page 2-3. 



TABLE B.2-3B 

PARAMETERS USED TO ESTIMATE POTENTIAL EXPOSURES 
FOR CURRENT LAND USE RECEPTORS 

User of GMR User of GMR User of GMR 
Pathway Parameters Groundskeeper Recreational Agricultural Residential 

All Pathways (unless otherwise noted) 
~ ~ ~~ 

EF (d/yr) 35' 7'" 350'" 350'" 
ED (yr) 25'9' 30'" 70'" 70'" 
BW (kg) 70a 70a 70a 70a 
AT-Noncancer (d)g 9125d 10950d ~ 25550d 25550d 
AT-Cancer (d)h 25550a'e 25550a7' 25550a7e 25550aie 

Inhalation of Particulates and Radionuclides 
IR (m3/hr) 2.5' N A ~  NA NA 
ET (hdd) 8' NA NA NA 
C, (mg/m3) (pCi/m3) csvg NA NA NA 

Ingestion of Soil 
IR (mg/d) looa NA NA NA 
FI (unitless) 1 .oa NA NA NA 
c, (mg/kg) (PCik) csv NA NA NA 
CF - rads (g/mg) 1 .OE-03 NA NA NA 
CF - chem (kg/mg) 1 .OE-06 NA NA NA 

Ingestion of Sediment 

IR (mg/d) NA NA NA NA 
FI (unitless) NA NA NA NA 
Crd (mg/kg) (PCik) NA NA NA NA 
CF - rads (g/mg) NA NA NA NA 
C F  - chem (kg/mg) NA NA NA NA ' - "  

L - d  ' 

See footnotes at end of table. 



TABLE B.2-3B 
(Continued) 

User of GMR User of GMR User of GMR 
Pathway Parameters GroundskeeDer Recreational Agricultural Residential 

1 .of 
csv 
csv 

1.0 E-6 

Dermal Contact with Soil 
SA (cm2) 5750' N A  NA NA 
A F  (mg/cm2 -d) 
ABS (unitless) 
c, (mg/kg) 
CF  (kg/mg) 

NA 
NA 
NA 
NA 

N A  
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

Dermal Contact with Sediment 
S A  (cm2) NA NA NA NA 
A F  (mg/cm2 -d) 
ABS (unitless) 
c,, (mg/kg) 
CF  (kg/mg) 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

External Radiation Exposure 
c, (PCik) csv NA NA NA 
ET indoors (hr/d) 
ET outdoors (hr/d) sed 
ET outdoors (hr/d) soil 
SH indoors (unitless) 
SH outdoors (unitless) 
CF  (yr/hr) 

NA 
NA 
gc,' 

NA 
Oa 

1.14 E-4 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
N A  
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

Ingestion of Surface Water 
IR (L/hr) NA 0.05 N A  NA 
ET (hr/day) NA 2.6 N A  NA 
c,, ( m g m  (PCi/L) NA ' csv NA NA 

I 

n 

.-? 2 0  E 5  
q y  
E r n  - ? I  

See footnotes at end of table. 

- 2  
w >  ulr 
\o 



.TABLE B.2-3B 
(Continued) 

User of GMR User of GMR User of GMR 
Pathway Parameters Groundskeeper Recreational Agricultural Residential 

Dermal Contact with Surface Water 
SA (cm2) NA 23000* NA NA 
DA (mg/cm2-d) NA csv NA NA 

Ingestion of Fish 
IR (kg/d) NA 0.054m NA NA 

NA 
NA 

122m 
csv 

NA 
NA 

NA 
NA 

CF (g/kg) NA 1.OE+3 NA NA 

Ingestion of Homegrown Fruits 

IR (kg/d) 1 NA NA 0.142* NA 
FI (unitless) NA NA 0 .3d  NA 
C,” (mg/kg) (pCi/g) NA NA csv NA 
C F  RAD (g/kg) NA NA 1 .OE+3 NA 

Ingestion of Homegrown Vegetables 
IR (kg/d) NA NA 0.201t NA 
FI (unitless) NA NA 0.4d NA 
c,, (mglkg)(pCik) NA NA csv NA 
CF RAD (g/kg) NA NA 1.OE+3 NA 

Ingestion of Home Produced Meats 
IR (meat) (kg/d) NA NA 0.101“ NA 
FI (unitless) NA NA 0.75’ NA 
c,= (mg/kg)(pCi/kg) NA NA csv NA . --. 

Ingestion of Milk 
3 q-- 

FI (unitless) NA NA 0.79 NA + P  
NA NA csv N A  E o a  c,, (mg/L) (PCi/L) 

“E ; 
: :: Lq 

IR (L/day) NA NA 0.4” NA 
$ ”  

- 2  

See footnotes at end of table. 



TABLE B.2-3B 
(Continued) 

User of GMR User of GMR User of GMR 
Pathway Parameters Groundskeeper Recreational Agricultural Residential 

Ingestion of Drinking Water 
IR (L/day) NA NA NA 2 
FI (unitless) NA NA NA 1 
Cw (mg/L) (pCi/L) NA NA NA csv 

Dermal Contact While Bathing 
SA (cm2) NA NA NA 23000' 
DA, (mg/cm2 - d) NA NA NA csv 

Inhalation of Volatiles Released from Household Water Use 
IR (m3/d) NA NA NA 15' 

K (L/m3) NA NA NA 0.5k 
c w  (mg/L) NA NA NA csv 

aParameter values obtained from the Risk Assessment Work Plan Addendum (DOE 1992a) and revisions per comments received from EPA, unless otherwise noted. 

bNA = Not applicable. 

CAssumes the worker is a groundskeeper, who works 8 hourslday, 1 daylweek, 35 weekslyear on the ground of Operable Unit 2. 

dCalculated as the product of ED (rears) x 365 dayslyear. 

eCalculated as the product of 70 years (assumed lifetime) x 365 daydyear. 

fEPA 1992f, Dermal Exposure Assessment: Principles and Applications, EPAl600/8-91/011B 

gcsv = Chemical-specific value. 

hEPA 1990d, EPA/600/8-89/043, Exposure Factor Handbook, IR for beef and milk are from pg. 2-27; IR for drinking water, pg. 2-3; IR for fish, pg. 2-3. 

'EPA 1991d, OSWER Directive 9285.7-01 13, RAGS, Volume 1 ,  Part B. 

JUSDA 1985, Report No. 85-1, National Food Consumption Food Survey, values include a fraction of food produced at home, Le.: .35 for fruits and vegetables, .75 for meats, 
and .75 for milk (as recommended in the Exposure Factor Handbook). 

See footnotes at end of table. 
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TABLE B.2-3B 
(Continued) 

kEPA 1991d RAGS, Vol. 1 ,  Part B, pg. 20-22. Using the Andelman Model 1990, it is assumed that half the concentration of volatile chemicals in water transfer to air 

'EPA 1991f, Standard Default Exposure Factors, OSWER directive 9285.643. 

mDOE 1994, Supplemental Guidance to the Risk Assessment Work Plan Addendum. 

\ 

i 
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TABLE B.2-4A 

PARAMETERS USED TO ESTIMATE POTENTIAL EXPOSURES 
FOR FUTURE LAND USE RECEPTORS 

RME On-property CT On-property On-property Off-property Off-property 
Resident Farmer Resident Farmer Resident Child Resident Farmer Resident Child On-property 

Pathway Parameters Age 1-70 Age 1-70 Age 1-6 Age 1-70 Age 1-6 Homebuilder 

All pathways (except where noted) 
EF (d/yr) 350a 234 350a 350a 350a 1 75e 
ED (yr) 70a 9i 6a 70a 6a 0.4ge 
BW (kg) 70a 70a 1 5a 70a 1 Sa 70a 
AT-Noncancer (d) 2555Oa?J 3285a 2 1 90a 25550a 2 1 90a 1 75e 
AT-Cancer (d) 2555Oapk 25550a 25550a 25550a 25550a 25550a 

Inhalation of Particulates 

IR (m’/hr) 0.83‘ 0.83‘ 0.5 0.83‘ O S a  2.5 
ET (hr/d) 5.7f 4.9e 2a 5.7f 28 low 
C, (mg/m’) (pCi/m3) csv csvm csv csv csv csv 

Inhalation of Indoor Radon 
IR (m’/d) 15‘ 15‘ 15’ N A ~  NA NA 
C,, (pCi/m3) csv csv csv NA NA NA 

Ingestion of Drinking Water 
IR (Lid) 2u 1 .4e 1 .O” 2u 1 .ou NA 
FI (unitless) 1 1 1 1 1 NA 
C, (pCi/L) (mg/L) csv csv csv csv csv NA 

Inhalation of Volatiles Released from Household Water Use 

IR (m3/d) 15’ 15‘ 15’ 15’ 15‘ NA 
K (L/m’) 0.5’ 0.5’ 0.5‘ 0.5’ 0.5‘ NA 
c, (mg/L) csv csv csv csv csv NA 

See footnotes at end of table. a 



TABLE B.2-4A 
(Continued) 

RME On-property CT On-property On-property Off-property Off-property 
Resident Farmer Resident Farmer Resident Child Resident Farmer Resident Child On-property 

Pathway Parameters Age 1-70 Age 1-70 Age 1-6 Age 1-70 Age 1-6 Homebuilder 

Dermal Contact While Bathing 
SA (cm2) 23000' 20000' 8000' 23000' 8000' NA 
DAW (mg/cm2 - d) . csv csv csv csv csv NA I 

Ingestion of Soil 
IR (mg/d) 180' 100e 200' NA NA 480' 

1" 

1 .OE-3 
csv 

11 
csv 

1 .OE-3 

1" NA 
csv NA 

1 .OE-3 NA 

NA 
NA 
NA 

l h  
csv 

1 .OE-3 
CF - chem (kg/mg) 1.OE-6 , 1 .OE-6 1 .OE-6 NA NA 1 .OE-6 

Dermal Contact with Soil 

1.01 
csv 
csv 

1 .OE-6 

0.21 
csv 
csv 

1 .OE-6 

1.01 
csv 
csv 

1 .OE-6 

NA NA 1 .o 

NA NA csv 
NA NA 1 .OE-6 

NA NA 1 .o' 

csv csv csv NA NA csv 

External Radiation Exposure 

ET outdoors (hr/d) 5.7f 4.9e 2g NA 
SH indoors (unitless) 0.5a O S a  O S a  NA 
SH outdoors (unitless) Oa Oa Oa NA 
c, ( P C M  csv csv csv NA 
CF W h r )  1.14E-4 1.14E-4 1.14E-4 NA 

NA 
NA 
NA 
NA 
NA 

4.5 
0.5a 

Oa 

1.14E-4 
csv 

See footnotes at end of table. 



TABLE B.2-4A 
(Continued) 

RME On-property CT On-property On-property Off-property 0 ff-property 
Resident Farmer Resident Farmer Resident Child Resident Farmer Resident Child On-propert y 

Pathway Parameters Age 1-70 Age 1-70 Age 1-6 Age 1-70 Age 1-6 Homebuilder 
Ingestion of Homegrown Fruits 

IR (kg/d) 0. 142e 0. 142e 0.204' 0. 142e 0. 204e NA 
FI (unitless) 0. 30e 0.20e 0.30e 0.30e 0.30e NA 
CF RAD (g/kg) 1.OE+3 1 .OE+3 1.OE+3 1 .OE+3 1 .OE+3 NA 
Cfr (mg/kg) (PCik) csv csv csv csv csv N A  

Ingestion of Vegetables 
IR (kg/d) 0.201e 0.201e 0.100e 0.201 0.100e N A  
FI (unitless) 0.40e 0.25e 0.40e 0.40 0.40 NA 
cs (mg/kg) pCi/g) csv csv csv csv csv NA 
CF RAD (g/kg) 1 .OE+3 1 .OE+3 1.OE+3 1 .OE+3 csv NA 

Ingestion of Home Produced Meats 

IR (kg/d) 0.101'~O 0. lole  0.039'3O 0.10 l'*O 0.039'7O NA 
FI (unitless) 0.75' O S e  0 . 7 5 ' ~ ~  0.75'9O 0.75' N A  
c,, (mg/kg) ( P C W  csv csv csv csv csv NA 

Ingestion of Milk 
IR (L/day) 0 . 4 ' ~ ~  0 . 4 ' ~ ~  0.90 ,a 0 . 4 ' ~ ~  0.9a N A  
FI (unitless) 0.75' 0.53' 0.75' a 0.75' 0.75' NA 
c,, (mg/L) ( P C W  csv csv csv csv csv NA 

Ingestion of Surface Water 

a ET (hr/d) NA NA NA N A  NA NA 
IR (L/hr) NA NA NA NA NA NA z 

- ?  
S O  E S  
J Y  

See footnotes at end of table. a 



TABLE B.2-4A 
(Continued) 

RME On-property CT On-property On-property Off-property Off-property 
Resident Farmer Resident Farmer Resident Child Resident Farmer Resident Child On-property 

Pathway Parameters Age 1-70 Age 1-70 Age 1-6 Age 1-70 Age 1-6 Homebuilder 

Dermal Contact with Surface Water 
SA (cm') NA NA NA NA NA NA 
DA (mg/cm*-d) NA NA NA NA NA NA 

aParameter values obtained from the RAWPA (DOE 1992a) and revisions per comments received from EPA, unless otherwise noted. 

bNA = Not applicable. 

CDerived by dividing the default adult human inhalation rate of 20 m3/day (EPA 1989a, Risk Assessment Guidance for Superfund) by 24 hours/day, and rounding 
to two significant figures. 

dEPA 1993c, "Risk-Based Concentration Table, Second Quarter 1993" EPA Region 111, May 10. 

eParameter values obtained from the Supplemental Guidance to the RAWPA (DOE 1994) and revisions per OU1 RI, May 1994 comments. Assumes 175 days 
of Homebuilding Activities. 

fSpecial guidance from EPA Region V. 8 hrs/d spent outdoors for 250 d/yr = 2000 hrs/d; this value divided by 350 d/yr on site = 5.7 hrs/d spent outdoors; 
18.3 hrs/d spent indoors determined by difference. 

g Assumes a small resident child spends 700 hrs/yr outdoors. 

hSpecific guidance form EPA Region V (1/6/94 comments on OU4 RI Final Report): Standard trespass scenario assumes 3 d/wk for months June through 
August = 36 days JI& 1 d/wk for months April, May September, and October = 16 days for a total. 

iEPA 1991b, Risk Assessment Guidance for Superfund: Vol. I - Human Health Evaluation Manual Supplemental Guidance "Standard Default Exposure Factors", 
Interim Final, OSWER Directive: 9285.6-03. 

JCalculated as the product of ED (years) x 365 daydyear. 

kCalculated as the product of 70 years (assumed lifetime) x 365 daydyear. 

'EPA 1992f, "Dermal Exposure Assessment: Principals and Applications", . EPA/600/8-9 1/01 1B. 

FER\CRUZRI\TLC\APP-B\TAB2-4.A\January 12. 1995 2:46pm 



TABLE B.2-4A 
(Continued) 

"'CSV = Chemical-specific values, - PC and ABS from Table D.3-14; DR from Table D.3-15. 

"Assumed value based on fraction of day spent on site. 

OEPA 1990d, "Exposure Factor Handbook" EPA/600/8-89/043. Fraction of time homegrown produce is eaten (FI) is from Part 11, page 1-10; IR for beef and 
milk are from page 2-27; IR for drinking water, page 2-3; IR for fish, page 2-3. 

PAssumes the expanded trespasser visits the site 110 day/yr (2 hr/day) as a youth, and 40 dayslyr (1 hr/day) as an adult for a total of 44 years. Only the youth 
plays in Paddys Run. 

qAssurnes a wading scenario because Paddys Run is too shallow for swimming, therefore, approximately 3 1 % of total body surface for feet, lower legs, hands, 
and forearms. 

'Assumption, "Superfund Exposure Assessment Manual", EPA 1988c, pg. 129, recommends 50 ml/hr for swimming, but Paddys Run is an intermittent stream 
not deep enough for swimming. Therefore, a slightly lower value seems reasonable. 

SEPA 1991d Risk Assessment Guidance for Superfund: Vol. 1, Part B, pg 20-22, Using the Andelman Model 1990, it is assumed that half the concentration 
of volatile chemicals in water transfer to air. 

'USDA 1985, Report No. 85-1, National Food Consumption Food Survey, values include a fraction of food produced at home, i.e.: .30 for fruits and .40 for 
vegetables, 0.75 for meats, and 0.75 for milk (as recommended in the Exposure Factor Handbook). 

UEPA 1989a, Risk Assessment Guidance for Superfund, Volume 1 - Human Health Evaluation Manual Part A. EPA/54011-89/002. 

"Soil ingestion rates for the farmers are from OU4 RI comments and responses, stating that the soil ingestion rate of 180 mg/day represents an age occupational 
adjusted value. 

.. . . 
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\ TABLE B.2-4B 

PARAMETERS USED TO ESTIMATE POTENTIAL EXPOSURES 
FOR FUTURE LAND USE RECEPTORS 

Expanded Trespasser Expanded Trespasser User of GMR User of GMR User of GMR Perched 
Pathway Parameters Youth Adult Recreational Agricultural Residential ' Groundwater User 

All pathways (except where noted) 

EF (d/yr) 1 loe 40 7s 35OS 35OS 350a 
ED (Yd 12e 32 3OS 70' 70' 70a 
BW (kg) 43a 70 70a 70a 70a 70a 
AT-Noncancer (d) 4380a9g 1 1680a1g 1095Oe7g 2555Oa>g 2555Oa9g 2555Oa9g 
AT-Cancer (d) 25550a7h 25550a.h 2555Oalh 25550a-h 25550ayh 25550a9h 

IR (m3/hr) 0.83' 0.83' N A ~  NA NA 0.83' 
Inhalation of Particulates 

ET (hr/d) 2p 1P NA NA NA 5.7f 
C, (mg/m3) (pCi/m3) csv csv NA NA NA csv 

Inhalation of Indoor Radon . 

IR (m3/d) NA NA NA NA NA 15' 
C,,(pCi/m3) NA NA NA NA NA csv 

IR (L/d) NA NA NA NA 2s 2u 
FI (unitless) NA NA NA NA 1s 1 
C, (pCi/L) (mg/L) NA NA NA NA csv csv 

Ingestion of Drinking Water 

Inhalation of Volatiles Released from Household Water Use 

IR (m3/d) NA NA NA NA 15e*o 15' 
K (L/m3) -NA NA NA NA 0.5e70 O S s  
c, (mg/L) NA NA NA NA csv csv 

See footnotes at end of table. 



TABLE B.2-4B 
(Continued) 

Expanded Trespasser Expanded Trespasser User of GMR User of GMR User of GMR Perched 
Pathway Parameters Youth Adult Recreational Agricultural Residential Groundwater User 

Dermal Contact While Bathing 

S A  (cm2) NA N A  NA NA 23000' 23000' 
DAW (mg/cm2 - d) NA I N A  NA NA csv csv 

Ingestion of Soil 

IR (mg/d) 1 ooe 100e NA NA NA 180" 
FI (unitless) 0.12' 0.125' NA N A  NA 1 
c, (mg/kg) (pCi/g) csv csv NA N A  N A  csv 
CF - rads (g/mg) 1 .OE-3 1 .OE-3 NA NA NA 1 .OE-3 
CF - chem (kg/mg) 1 .OE-6 1 .OE-6 N A  NA NA 1 .OE-6 

Ingestion of Sediment 

IR (mg/d) 100e N A  NA NA NA NA 
FI (unitless) 0.063' N A  NA NA NA NA 
c,, (mg/kg) (PCik) csv 6 N A  NA NA NA NA 
CF - rads (g/mg) 1 .OE-3 N A  NA NA NA NA 
CF - chem (kg/mg) 1 .OE-6 N A  NA NA NA NA 

Dermal. Contact Sediment 

SA (cm2) 5130e NA NA NA NA NA 
AF (mg/cm2 -d) 1 .oe NA NA N A  NA NA 
ABS (unitless) csv N A  NA NA NA NA 
c,, (mg/kg)(pCi/g) csv N A  NA NA NA NA 
CF chem (kg/mg) 1 .OE-6 N A  NA NA NA NA 

See footnotes at end of table. 



TABLE B.2-4B 
(Continued) 

Expanded Trespasser Expanded Trespasser User of GMR User of GMR User of GMR Perched 
Pathway Parameters Youth Adult Recreational Agricultural Residential Groundwater User 

Dermal Contact with Soil 

SA (cm2) 4200' 5750 NA NA NA 5750' 
AF (mg/cm2 -d) 1 .O' 1 .O' NA NA NA 1 .o' 
ABS (unitless) csv csv NA NA NA csv 
c, (mg/kg) (PCik) csv csv NA NA NA csv 
CF (kg/mg) 1 .OE-6 1 .OE-6 NA NA NA 1 .OE-6 

External Radiation Exposure 

ET indoors (hr/d) NA NA NA NA NA 18.3 
ET outdoors (hr/d) 2p 1P NA NA NA 5.7 
SH indoors (unitless) NA NA NA NA NA 0.5 
SH outdoors (unitless) Oa Oa NA NA NA 0 
c, ( P W )  csv csv NA NA NA csv 
CF (yr/hr) 1.14E-4 1.14E-4 NA NA NA 1.14E-4 

Ingestion of Homegrown Fruits 

IR (kg/d) NA NA NA 0. 142K*' NA 0. 142e 
FI (unitless) NA NA NA 0.30P7 NA 0. 30e 

CF-RAD (g/kg) NA NA NA 1.OE+3 NA 1.OE+3 
c, (mg/kg) (pCi/g) NA NA NA csv NA cvs 

Ingestion of Vegetables 

IR (kg/d) NA NA NA 0.201' NA 0.201 
FI (unitless) 
CF RAD (g/kg) 

NA 
NA 

NA NA 0.40py' NA 0.40 
NA NA 1.OE+3 NA 1.OE+3 

See footnotes at end of table. 



TABLE B.2-4B 
(Continued) 

Expanded Trespasser Expanded Trespasser User of GMR User of GMR User of GMR Perched 
Pathway Parameters Youth Adult Recreational Agricultural Residential Groundwater User 

Ingestion of Home Produced Meats 

IR (kg/d) NA N A  NA 0 .101~J  NA 0.101e 
FI (unitless) NA N A  NA 0.75p.' NA 0.75e 
c,, (mg/kg) (pCi/kg) NA N A  NA csv NA csv 

Ingestion of Milk 

IR (L/day) NA N A  NA 0.4K1' NA 0.4e 
FI (unitless) N A  NA NA 0.75Pl NA 0.75e 
c,, (mg/L) ( P C W  N A  N A  NA csv NA csv 

. Ingestion of Surface Water . 
IR (L/hr) 0.035' N A  0.5" NA NA NA 
ET (hr/d) 1 NA 2.6 NA NA NA 
c,,, (mg/L) (PCi/L) csv NA csv NA NA NA 

Dermal Contact with Surface Water 

S A  (cm2) 5 130m N A  23000e NA NA NA 
D A  (mg/cm*-d) csv NA csv NA NA NA 

Ingestion of Fish 

IR (kg/d) NA N A  0.054' NA NA NA 
EF (d/yr) NA NA 122' NA NA NA 
Clf ( m g W  (PCik) NA N A  csv NA NA NA 
CF R A D  (g/kg) NA N A  1.OE+3 NA NA NA 

See footnotes at end of table. 



TABLE B.2-4B 
(Continued) 

aParameter values obtained from the RAWPA (DOE 1992a) and revisions per comments received from EPA, unless otherwise noted. 

bNA = Not applicable. 

'Derived by dividing the default adult human inhalation rate of 20 m3/day (EPA 1989a, Risk Assessment Guidance for Superfund) by 24 hourdday, and rounding 
to two significant figures. 

dSpecial guidance from EPA Region V. 8 hrs/d spent outdoors for 250 d/yr = 2000 hrs/d; this value divided by 350 d/yr on site = 5.7 hrs/d spent outdoors; 
18.3 hrs/d spent indoors determined by difference. 

eSpecific guidance form EPA Region V (1/6/94 comments on OU4-RI Final Report): Standard trespass scenario assumes 3 d/wk for months June through 
August = 36 days & 1 d/wk for months April, May September, %and October = 16 days for a total. 

fEPA 1991d, Risk Assessment Guidance for Superfund: 
Remediation Goals, Interim, OSWER Directive: 9285.7-018. 

gcalculated as the product of ED (years) x 365 dayslyear. 

hCalculated as the product of 70 years (assumed lifetime) x 365 daydyear. 

'EPA 1992f, "Dermal Exposure Assessment: Principals and Applications", EPA/600/8-91/011B. 

Jcsv = Chemical-specific values 

kEPA 1990d, "Exposure Factor Handbook" EPA/600/8-89/043. Fraction of time homegrown produce is eaten (FI) is from Part 11, page 1-10; IR for beef and 
milk are from page 2-27; IR for drinking water, page 2-3; IR for fish, page 2-3. 

'Assumes the expanded trespasser visits the site 110 day/yr (2 hr/day) as a youth, and 40 dayslyr (1 hrlday) as an adult for a total of 44 years. Only the youth 
plays in Paddys Run. 

mAssumes a wading scenario because Paddys Run is too shallow for swimming, therefore, apBroximately 31 % of total body surface for feet, lower legs, hands, 
and forearms. 

"Assumption, "Superfund Exposure Assessment Manual", EPA 1988c, pg. 129, recommends 50 d / h r  for swimming, but Paddys Run is an intermittent stream 
not deep enough for swimming. Therefore, a slightly lower value seems reasonable. 

Vol. I - Human Health Evaluation Manual, Part B, Development of Risk-Based Preliminary 



TAB ,E B.2-4 
(Continued) 

OEPA 1991d Risk Assessment Guidance for Superfund: Vol.1, Part B, pg 20-22, Using the Andelman Model 1990, it is assumed that half the concentration 
of volatile chemicals in water transfer to air. 

PUSDA 1985, Report No. 85-1, National Food Consumption Food Survey, values include a fraction of food produced at home, i.e.: .30 for fruits and .40'for 
vegetables, 0.75 for meats, and 0.75 for milk (as recommended in the Exposure Factor Handbook). 

qEPA 1989, Risk Assessment Guidance for Superfund, Volume I - Human Health Evaluation Manual Part A. EPA/5401-89/002. 

'Parameter values obtained from the Supplemental Guidance to, the RAWPA (DOE 1994) and revisions per comments received from EPA. 

%oil ingestion rates for the farmers are from OU4 RI comments and responses, stating that the soil ingestion rate of 180 mg/day represents an age occupational 
adjusted value. 

n m 
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where: 
= intake from soil (pCi) or (mg/kgday) 

c, = concentration in soil (pCi/g) or (mg/kg) 

IR = ingestion rate (mg/day) or (mg/day) 

C F  = conversion factor (lO-'g/mg-Rad, lod kg/mg chem) 

FI = fraction ingested from contaminated source (unitless) 

EF = exposure frequency (daydyr) 

ED = exposure duration (yr) 

BW = body weight (kg) 

AT = averaging time (equals ED x 365 days/yr) (days) 

B.2.4.2.2 

Ingestion of farm and homegrown products irrigated with contaminated groundwater is evaluated in 

this Operable Unit 2 baseline risk assessment for the future land use pathways. The equations used to 

estimate exposure to chemicals and radionuclides via ingestion of vegetables irrigated with 

contaminated water are from the NRC (NRC 1977) and the EPA @PA 1989a). The two-step process 

involves the calculation of the concentration of the constituent on and in the plant as a result of foliar 

deposition and root uptake, followed by the calculation of intake from consumption of the plant by 

humans. The model used to estimate the concentration in and on vegetation irrigated with 

contaminated water is (NRC 1977): 

Ingestion of Vegetables and Fruit 

I- 1 

where: 

XEi = effective depletion constant of i"' contaminant on the surface plants (hr-') 

X, = effective depletion constant of i* contaminant in surface soils due to 
radioactive decay, chemical degredation, and leaching (hr-I) 



4, 

fW 
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radioactive or chemical decay constant of i" contaminant (hr-') 

dry soil to wet plant partitioning coefficient of i"' contaminant (CJCJ 

concentration of i"' contaminant in plants as a result of irrigating plants with 
contaminated water (pCi/g) (mg/g) 

irrigation deposition rate (pCi/m2-hr) (mg/m2-hr) 

fraction of year plant is irrigated (unitless) 

effective dry surface density of the soil (g/m') 

fraction of waterborne material retained on plant surface (unitless) 

direction or irrigation use (hr) 

growing season (hrs) 

duration of period between harvest and consumption (hr) 

agricultural yield (g/m') 

The 4, term can be calculated by: 

ciw = concentration of i* contaminant in groundwater @Ci/L, rad)(mg/L, chem) 

I = irrigation rate (L/mz-hr) 

The soil depletion coefficient used in equation B.2-10 and B.2-11 is calculated by: 

A & = L + h ,  (B .2- 12a) 

where the leaching coefficient (XJ is calculated using the relationship (Baes and Sharp 1983): 

V 

and 

leach rate (hr-I) - - 

FER\CRU2RI\NMG\ApP-B\sEcB2uonUnry 13, 1995 1:54pm B-2-135 
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v w  = percolation rate (cm/hr) 

Z = depth of surface soil (15 cm) 

(T = density of soil in root zone (nominally 1.5 g/cm3) 

Kd = water to soil partitioning coefficient (cm3/g) 

8 = moisture fraction of surface soil (measured at 0.17) 

Site-specific and chemical-specific factors used in this and other food pathways are surgnarized in 

Tables B.2-5A, B.2-5B,and B.2-5C. 

Deposition of contaminated dust contributes to the overall contaminant concentration in vegetables and 

fruit consumed by humans. Estimation of contaminant concentration due to aerial deposition on 

vegetables and fruit uses equation B.2-11: 

rd( 1 -e -&) + fdBivo (1 -e e - L A  

"di 

C, = dd (B.2-11) 

where: 

Cavi = concentration of the i" contaminant in/on vegetables and fruit @Ci/g, 
rad)(mg/g, chem) 

X, = effective depletion constant of i"' contaminant in surface soils due to 
radioactive decay, chemical degradation, and leaching (hr-I) 

XE = effective depletion constant of i"' contaminant on the surface plants also known' 
as the weathering removal rate (hr-I) 

X, = radioactive or chemical decay constant of i" contaminant (hr-') 

Biv(,,) = dry soil to wet plant partitioning coefficient of i" contaminant in feed and 
forage food crops (Civ/C,) 

dd = constituent's deposition rate @Ci/m*-hr, rad)(mg/m2-hr, chem) 

fd = fraction of year plant is down wind (unitless) 

rd 

te = growing season (hr) 

= fraction of airborne material retained on surface plant (unitless) 

FER\CRUZRIWMG\APP-B\SECB~UM~~ 13. 1995 1:Mpm B-2- 136 . .  
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TABLE B.2-5A 

TRANSFER FACTORS (TF) USED IN EXPOSURE MODELS 
r 

TRANSFER FACTORS 

Milk TF By’) B i d  BCF Fish Bee fTF  , 

Constituent ( L k )  (daykg) (daYlL) (unitless) (unitless) Log Kow” 
RADIONUCLIDES 

Radium 
Strontium 

Technetium 

Thorium 
Uranium 

5.00 x 10’” 2.50 x 10“ 4.50 x los 1.50 x 10% 6.42 x 10“ NA 
3.00 x 10’” 3.00 x lo-* 1.50 x 10‘” 2.50 x loQ 1.07 x NA 

1.50 x 10’” 8.50 x 10” 1.00 x 10.” 9.50 x loQ 6.42 x 10Ib NA 
3.00 x 10’” 6.00 x lo4 5.00 x loa 8.50 x 3.64 x 10-s NA 
2.00 x 1o’h 2.00 x 10s 6.00 x 10.“ 8.50 x lo-% 1.71 x 10.” NA 

INORGANICS 
Antimony 1.00 x 10k 1.00 x 10‘” 1.00 x 10s 2.00 x 10-1b 1.28 x 10.” NA 

Arsenic 4.40 x 1OIc 2.00 x 10”  6.00 x 4.00 x 10.” 2.57 x 10.” NA 
Barium ND 1.50 x los 3.50 x 10“  1.50 x 10Ib 6.42 x NA 

Beryllium 1.90 x 10’’ 1.00 x 10” 9.00 x 10% 1.00 x 10-% 6.42 x 10“ NA 

Cadmium (food) 8.10 x 10’‘ 5.50 x 10“ 1.00 x 10.” 5.50 x 10Ib 6.42 x lo-” NA 

Lead 4.90 x 1OIc 3.00 x 10s 2.50 x los 4.50 x 10% 3.85 x 10.” NA 
Selenium 1.60 x 10’‘ 1.50 x lo-= 4.00 x 10.” 2.50 x lo-% 1.07 x 10% NA 
Thallium ND 4.00 x lo-% 2.00 x 10.” 4.00 x 10.” 1.71 x 10“ NA 

Uranium 2.00 x l0’h 2.00 x 104 6.00 x los 8.50 x 10.” 1.71 x 10” NA 

SEMIVOLATILE ORGANICS 

Benzo(a)anthracene 1.18 x 10‘ 1.15 x 10’d 3.63 x lo-% 2.07 x 10% 8.87 x 10-38 5.66i 
Benzo(a)pyrene 2.55 x 10“ 3.16 x lo-% 1.00 x 10.” 1.15 x 10-2 4.94 x 10-38 6.10h 
Benzo(b)fluoranthene 2.64 x 10“ 3.31 x lo-% 1.05 x 10.” 1.12 x 10-2 4.81 x 6.12h 
Benzo(g,h,i)perylene 1.84 x 10’ 4.27 x 10‘Id 1.35 x lo-’’ 2.56 x 1.10 x 10-38 7.23h 

SEMIVOLATILE ORGANICS (Continued) 

bis(2-Ethy1hexyl)phthalate 6.28 x 103i 5.01 x 1.58 x lo-% 3.35 x 1 0 %  1.43 x lO”8 5.3h 

See footnotes at end of table 
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TABLE B.2-5A 
(Continued) 

~~ ~~ 

TRANSFER FACTORS 

Constituent 
B-1 

(unitless) Lop: L," 
~~~ 

Dibenzo(a,h)anthracene 2.03 x 10' 1.74 x lo4 5.50 x 1 0 %  4.31 x 10-3' 1.84 x 10-38 6.84h 
Indeno( 1,2,3-cd)pyrene 3.90 x 105' 9.55 x 105d 3.02 x 10." 6.09 x 10-3' 2.61 x 10-38 6.58h 

Phenanthrene 1.75 x 10% 9.33 10-7d 2.95 x lo* 8.84 x lo-' 3.78 x 10-28 4.57 

Tributyl phosphate 6.46 x 10' 2.51 x 7.94 x 10-k 1.89 x lo-" 8.09 x 10-*8 4.00h 

PESTIClDESlPCBS 
Aroclor- 1254 2.25 x 10" 2.69 x 10% 8.50 x 10.3 1.27 x 10-3 5.45 x 10-38 6.03 

Aroclor-1260 1.59 x 10% 3.52 x IOdd 1.11 x 10" 2.87 x 10." 1.20 x 10-38 7.15 

Dieldrin 4.76 x 10% 7,94 x 10% 1.07 x 10% 9.77 x 10-3 4.18 x 1 0 ' 8  4.56 

aNRC, 1984, "De Minimis Waste Impacts Analysis Methodology", NEREGICR-3585. 
bBaes, C.F. Ill ,  R.D. Sharp, A.L. Sjoreen, R.W. Shor, 1984, "A Review and Analysis of Parameters for Assessing Transport of Environmentally Released Radionuclides 
Through Agriculture", U.S. DOE, ORNL-5786. 
'EPA, 1986a, Superfund Public Health Evaluation Manual (SPHEM). 
dLog of biotransfer factor in beef (Log Bb) calculated from geometric mean regression model: Log Bb = -7.6 + Log K, (Travis & A r m s  1988). 
eLog of biotransfer factor in milk (Log Bm) calculated from geometric mean regression mddel: Log Bm = -8.10 + Log 
fLog of bioconcentration factor in vegetation (Log Bv) calculate from geometric mean regression model: Log Bv = 1.588 - 0.578 Log K, (Travis & Arms 1988). 
gThis value was used for leafy vegetable uptake as well as forage plant uptake. 
hEPA Weri Treatability Database (1991a). 
iCalculated from log BCF = 0.76 x Log K, - 0.23 (Lyman et al. 1990). 
jValue reported in Travis, C.C., and A.D. Armd, 1988, "Bioconcentration of Organics in Beef, Milk, and Vegetation", ES&T Vol. 22, No. 3, pp. 271-274. 
kValue reported in Lyman et al. 1982, Handbook of Chemical ProDertv Estimation Methods (Table 5-3). 
'Bni,, = dry weight to wet weight partitioning coefficient B,,(,, multiplied by an average correction factor of 0.428. 
*EPA 1992f, "Dermal Exposure Assessment: Principles and Applications." All km' taken from this guidance, unless otherwise specified. 

ND = no data 

(Travis & Arms 1988). 

- 
NA = Not available 7. 
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TABLE B.2-5B 
PARAMETERS FOR 

VEGETABLE/FORAGE/MEAT/MILKAJFTAKE MODELS' 

HOMEGROWN PRODUCE BEEF AND MILK PRODUCTS 
csv, See Table B.2-6B 
2.10E-03 
1.00E-14 
csv, See Table B.2-SA 
csv, See Table B.2-6B 
1 
0.25 
24 
1440 
8760 
1.5 
150 
csv, See Table B.2-6B 
1.30E-03 
15 
csv, See Table B.2.5C 
1.5 
1.80E-03 
0.17 
1.00E-03 
0.081 
1 
0.2 
8760 
25 
24 
25 
24 

Refer to intake tables 
Refer to intake tables 
Refer to intake tables 
Refer to intake tables 
Refer to intake tables 
Refer to intake tables 
Refer to intake tables 

'For concentration values, refer to intake tables and CPC tables in Appendix B.111. 
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TABLE B.2-5C 

CHEMICAL SPECIFIC VALUES 
HOMEGROWN PRODUCE/BEEF AND MILK 

Parameter I<d Lambda" Lambda" LambdQ, 

SOUTH FIELD 

~\CRU~RI\APP-B\TABB~-SCUM~~ 13. 1995 2: lOpm 
' . '  . . ,... .i. . . . . . .  
.. , . . . . . . .  .,',,!. . . . . . . .  - 1 -  i . . ; ,  . . .  ' . e . ,  

Arsenic 

Beryllium 

Lead 

Cesium-137 

Neptunium-237 

Plutonium-238 

Plutonium-239240 

Radium-226 

Radium-228 

Strontium-90 

Technetium-99 

Thorium-228 

Thorium-230 

Thorium-232 

Thorium-Total 

Uranium-234 

Uranium-2351236 

Uranium-238 

Arodor- 1254 

AroClor- 1260 

Dieldrin 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g , h, i)perylene 

Benzo(k) fl uoranthene 

Dibenzo(a, h)anthracene 

Indene( 1,2,3-cd)pyrene 

Phenanthrene 

200 

250 

38 

1370 

5 

100 

100 

106 

106 

2.5 

0.07 

3200 

3200 

3200 

3200 

1.48' 

1.48 

1.48 

1950 

2350 

5.75 

728 

1740 

6770 

9880 

12600 

1700 

83200 

0 

9.77 x 10-7 

7.82 x lo7 

5.13 x lo4 

1.43 x lo7 

3.82 x lo5 

1.95 x loa 

1.95 x lo6 

1.84 x lo6 

1.84 x lo6 

7.48 x 10-5 

1.07 x lo3 

6.11 x lo'* 

6.11 x 10' 

6.11 x 10' 

6.11 x 10' 

1.23 x lo-' 

1.23 x lo4 

1.23 x lo-' 

1.00 x 107 

8.23 x 10' 

3.34 x lo5 

2.6gx 107 

1.12 107 

2.89 x lo'* 

1.98 x lo-' 

1.55 x 10' 

1.15 x lo7 

2.35 x lo9 

B-2- 140 

ND 

ND 

ND 

2.62 x 10" 

3.70 x 10" 

9.02 x lo7 

3.28 x lo9 

4.95 x 10" 

1.37 x 10-5 

2.77 x 

3.71 x lo-'* 

4.14 x lo5 

1.03 x lo9 

5.63 x 10" 

ND 

3.24 x 10" 

ND 

1.77 x l O I 4  

ND 

ND 

ND 

1.00 105 

1.00 x 105 

1.20 x 105 

1.10 x 10-5 

3.30 x 

7.50 x loa 

1.00 x 105 

3.60 x lo5 

9.77 x 10-7 

7.82 x lo7 

5.13 x 10" 

2.76 x 10" 

3.82 x 10-5 

2.86 x loa 

1.96 x 10" 

1.89 x 

1.55 x lo5 

7.76 x 10-5 

4.15 x 10-5 

1.07 x lo3 

6.21 x 10' 

6.11 x 10' 

6.11 x 10' 

1.23 x lo4 

1.23 x lo-' 

1.23 x lo-' 

1.00 x 10-7 

8.32 x 10* 

3.34 x 10s 

1.03 x lo5 

1.01 x 105 

1.20 x 10-5 

1.10 x 10-5 

3.32 x 

7.62 x lo6 

i.oox 105 , 
1.76 x 10'' 
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Parameter 

~ SOLID WASTE LANDFILL 
Arsenic 

Beryllium 

Lead 

Neptunium-237 

Plutonium-238 

Plutonium-239/240 

Radium-226 

Radium-228 

Strontium-90 

Thorium-228 

Thorium-230 

Thorium-232 

Thorium-Total 

Uranium-234 

Uranium-235/236 

Uranium-238 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g ,h, i)perylene 

Dibenzo(a, h)anthracene 

Indene( 1,2,3-cd)pyrene 

Phenanthrene 

200 

1300 

3000 

55 

1700 

1700 

696 

696 

10 

5800 

5800 

5800 

5800 

75 

75 

75 

2630 

6280 

24500 

21300 

6 140 

301000 

9.54 

9.77 x 107 

1.50 x l o 7  

6.52 x 10' 

3.55 x 10" 

1.15 x lo7 

1.15 x lo7 

2.81 x l o 7  

2.81 x l o 7  

1.93 x l o 5  

3.37 x 10-8 

3.37 x 

3.37 x 108 

3.37 x 10% 

2.60 x lo6 

2.60 x 10" 

2.60 x l o6  

7.44 x 108 

3.11 x 10' 

7.98 x l o9  

9.18 x lo9 

3.18 x 10" 

6.50 x 10" 

2.03 x l o5  

ND 

ND 

ND 

3.70 x 10" 

9.02 x 107 

3.28 x l o 9  

4.95 x 10" 

1.37 x lo5 

2.77 x 10" 

4.14 x 10'' 

1.03 x l o 9  

.5.63 x 1015 

ND 

3.24 x 10" 

ND 

1.77 x lOI4 

1.00 105 

1.00 x 10-5 

1.20 x 105 

1.10 x 105 

1.00 105 

7.50 x 10" 

3.60 x lo5 

9.77 x 107 

1.50 x lo7 

6.52 x lo8 

3.55 x 10" 

1.02 x l o6  

1.18 x lo7 

3.30 x 10' 

1.40 x 10-5 

2.21 x 10-5 

4.14 x lo5 

3.47 x lo8 

3.37 x lo8 

3.37 x 10" 

2.60 x lod 

2.60 x 10" 

2.60 x lod 

1.01 105 

1.20 x 105 

1.10 x 105 

1.00 x 10-5 

5.63 x 10-5 

1.00 x 

7.53 x 10" 
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t, = duration soil is exposed to airborne emissions (hr) 

th = duration of period between harvest and consumption (hr) - -  

Y = agricultural yield (g/m') 

P = effective dry surface soil density (g/m2) 

The dd term can be calculated by: 

where: 

Cia = concentration if i* contaminant in air (pCi/m3, rad) (mg/m3, chem) 

F 1 I = deposition rate 

In addition to being exposed to contaminated irrigation water and dust, vegetables, fruit, and livestock 

feed may be contaminated by root uptake from contaminated soil or waste. A contribution via this 

pathway is accounted for in the irrigation model; however, this pathway is also considered for areas 

that are not irrigated with contaminated water but that exhibit surface soil contamination from 

historical deposition on the soil by various means. The following equation can be used to calculate 

the constituent concentration in the plant from root uptake of constituents already in the soil (DOE 

1992d) : 

Csvi = (Csi)Biv(*)e (B .2- 1 2 ~ )  

where: 

Csvi = concentration of i* contaminant in food crops (pCi/g, rad) or (mg/kg, chem) 

Csi = concentration of i"' contaminant in soil (pCi/g, rad) or (mg/kg, chem) 

Biv(;?) = dry soil to dry plant partitioning coefficient of i* contaminant in food crops (Civ/Cs) 

Xdi = effective depletion constant of i* contaminat in surface soil due to radioactive decay, 
chemical depletion, and leaching (hr-I) 

t,, = duration'of period between harvest and consumption (hi ' )  
r 

FER\CRU2Rl\NMG\APP-B\~,ECB2Uanuary 13. 1995 3:OIpm B-2- 142 . .  . : . : > ~ ' . . . > , , .  
!r. .;.-" .: 'i ,;: , .- .. .. _. ,,;i * 



FEMP-OU02-6 FINAL 
January 2 1.  1995 

The total concentration of Contaminants in vegetables and fruit (Civ) is calculated with the following 

equation: 
- (radionuclides)C, = Cwi + Cavi + Csvi (B.2-13) 

(chemicals)C, = Cwi + Cavi + (C,,,)(CF) 

Civ - - Total concentration of i" contaminant in plant material (pCi/g, mg/kg) 

Cwi - - Concentration of i" contaminant in plant as a result of irrigating plants 
with contaminated water (pCi/g, mg/g) 

Cavi - - Concentration of i" contaminant in plant as a result of aerial deposition 
( P W ,  mg/g) 

Csvi - - Concentration of i" contaminant in plant as a result of root uptake from 
soils (pCi/g, mg/kg) 

CF - - Unit conversion factor (lo3 g/kg chemical only) 

Once the concentration in vegetation has been determined, intake can be calculated with the following 

equations : 

(radionucl ides)Iiv = (Civ)( CF)( IR)(ED)( EF)( FI) (B .2- 14) 

(chemicals)I, = (Civ)(IR)(CF)(FI)(EF)(ED)/(BW)(AT) (B .2- 15) 

where: 

Iiv 

Civ 

IR 

CF 

FI 

EF 

ED 

BW 

AT 

- - intake from vegetation (pCi) (mg/kg-day) 

- - 

- - ingestion rate (kg/day) 

total concentration of contaminants in vegetables or fruit (pCi/g) (mg/kg) 

- - 

- - 

- - exposure frequency (daydyr) 

conversion factor (1 x lo3 kg/g) 

fraction ingested from contaminated source (unitless) 

exposure duration (yr) - - 

- - body weight (kg) 

- - averaging time (days); for noncarcinogens, AT equals (ED) (365 days/yr); 
for carcinogens, AT equals (70-year lifetime) (365 days/yr) 
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Equations of the same form are used to determine the contaminant concentration in livestock forage 

and feed, substituting factors for livestock feed in place of those for food crops. Once the 

contaminant concentrations in vegetables and livestock feed have been determined, intake can be 

estimated using the intake equations presented for ingestion of vegetables contaminated by irrigation 

and ingestion of animal products. 

B.2.4.2.3 Ingestion of Animal Products 

As in the quantification of intake following exposure to vegetables and fruits, the concentration in 

animal products must be estimated prior to the determination of intake. Beef and milk can become 

contaminated in three ways at this facility: the first way is through use of contaminated water as 

stock water; the second is by aerial deposition of contaminants on feed crops or forage; and the third 

is by direct ingestion of soil while grazing. Therefore, contaminant concentrations attributable to 

each contribution must be used to determine the total contaminant concentration in beef or milk. 

Beef and Milk Products Produced with Contaminated Water 

This scenario assumes that water is used for stock water and irrigation of feed. Animals drinking the 

water ingest contaminants directly. Plants irrigated with water take up constituents via root uptake 

and direct deposition onto exposed surfaces by irrigation water. If measured values are not available, 

this concentration can be calculated using the methodology set forth in the Risk Assessment Work 

Plan Addendum (DOE, 1992a). The concentration of a contaminant in animal products, such as beef 

or milk, is estimated using the following equation: 

(B .2- 16) 

where: 

CAi = concentration of i" contaminant in the animal product (pCi/L for milk, pCi/kg for 
beef, rad)(mg/L for milk, mg/kg for beef, chem) 

Cfi = concentration of i"' contaminant in feed (pCi/g, rad) (mg/g, cbem) 

Cwi = concentration of contaminant in water (pCi/L, rad)(mg/L, chem) 

FAi = element (stable) transfer coefficient that relates the daily intake by an animal to the 
concentration of i" in an edible portion of the animal product (d/L for milk, d/kg for 
meat) 

- . ;: ;; '. 
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Qr = consumption rate of contaminared feed by livestock (g/d) 

Qw = consumption rate of contaminated stock water by livestock (L/d) 

Li 
th = duration of period between harvest and consumption (hr) 

= radioactive or chemical decay constant of i" contaminant (hi ' )  

The concentration term C, can be calculated using the following equation: 

where: 

c, 

xEi 

(B.2-17a) 

concentration of i" contaminant in plants as a result of irrigating plants 
with contaminated water (pCi/g, rad)(mg/g,chem) 

effective depletion constant of i" contaminant in surface soils due to 
rridioactive decay, chemical degradation, and leaching (hr-I) 

effective depletion constant of i"' contaminant on the surface plants also 
known as the weathering removed rate (hr-I) 

radioactive depletion constant of i" contaminant (hi ') 

dry soil to dry plant partitioning coefficient of i" contaminant (Ciw/C,) in 
animal feed 

irrigation deposition rate (pCi/m2-h, rad) or (mg/m2-h, chem) 

effective dry surface density of the soil (g/m2) ' 

fraction of year plant is irrigated (unitless) 

fraction of waterborne material retained on plant surface (unitless) 

growing season (hr) 

duration of irrigation use (hr) 

duration of period between harvest and consumption (hr) 

agricultural yield (g/m2) 

FER\CRU2Rl\NMG\APP-B\SECB2Uanuary 13. 1995 2:58pm B-2- 145 



FEMP-OU02-6 FINAL 
January 21, 1995 

(B.2-17b) 

where: 

concentration of i" contaminant in plants as a result of (pCi/g, 
rad)(mg/g ,chem) 

- - Cwi 

effective depletion constant of i" contaminant in surface soils due to 
radioactive decay, chemical degradation, and leaching (hr-') 

- - hi 

Li - - effective depletion constant if i" contaminant on the. surface of the plant, 
also known as the weathering removal rate (hr-I) 

h i  - - radioactive depletion constant of i" contaminant (hr-I) ' 

Biv(l) - - ' dry soil to dry plant partitioning coefficient of i" contaminant (Ciw!C,) in ' 

animal feed 

dW - - aerial deposition rate (pCi/m2-h, rad) or (mg/m2-h, chem) 

fd - - fraction of year plant is down wind (unitless) 

P - - effective dry surface density of the soil (g/m2) 

rd 

t, 

- - fraction of air borne material retained on plant surface (unitless) 

growing season (hr) - - 

tbw - - duration of irrigation use (hr) 

th - - duration of period between harvest and consumption (hr) 

Y - - agricultural yield (g/m2) 

Beef and Dairv Products Contaminated by Aerial Deposition 

Forage, feed, and soils downwind of a potential source of contaminated dust can have contamination 

deposited on them by settling dust. Ingestion of these plants by livestock contributes to the body 

burden of these contaminants in livestock. Consumption of meat or milk from these animals 

contributes to the total intake of these contaminants by humans. The magnitude of the contaminant 

exposure by humans depends, in part, on the concentration of the constituent in the animal products. 
' 

I ,, ,, 
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If measured values are not available, this concentration of a contaminant in animal products, such as 

beef or milk, is estimated using the following equation: 

cAi 

c a ,  

Cagi 

Casi 

CF 

FAi 

Qf 

Q, 

Q, 

hi 

th 

concentration of i" Contaminant in the animal product (pCi/L for milk, 
pCi/kg for beef, rad)(mg/L for milk, mg/kg for beef, chem) 

concentration of i" contaminant in feed (pCi/g, rad) (mg/g, chem) 

concentration of contaminant in forage (pCi/g, rad)(mg/g, chem) 

concentration of i" contaminant in soil (pCi/g, rad)(mg/kg , chem) 

unit conversion factor (1 x lo3 g/kg,chem) 

element (stable) transfer coefficient that relates the daily intake by an 
animal to the concentration of i"' in an edible portion of the animal product 
(d/L for milk, d/kg for meat) 

consumption rate of contaminated feed by livestock (g/d) 

consumption rate of contaminated forage by livestock (g/d) 

consumption rate of contaminated soil by livestock (g/d, rad)(g/d, chem) 

radioactive or chemical decay constant of i"' contaminant (hr") 

duration of period between harvest and consumption (hr) 

To calculate C,, or Cagi equation B.2-18 is used. To estimate Casi the following equation is used: 
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@ Beef and Milk Products Grown in Contaminated Soil 

Forage and feed grown in contaminated soils are effected by the soil concentration via uptake through 

the root system. Hence, ingestion of these plants contributes to the body burden of these 

contaminants in livestock. Meat or milk consumed from these animals adds to the total intake of 

these contaminants by humans. The concentration of contaminants in beef or milk is estimated using 

the following equation: 

(radionuclides)C,, = FAi [(C,)(Q,) + (Cgi)(Qg) + (Csi)(QJ] e (B.2-20) 

(chemicals)CAi = FAi [(C,)(Q,)(CF) + (Cgi)(Qg)( CF) + (Csi)(Qs)(CF)] e -'A 
(B.2-20) 

where: 

cAi - - concentration of i" contaminant in the animal product, (pCi/L for milk, 
pCi/kg for beef, rad) or (mg/L for milk, mg/kg for beef, chem) 

concentration of i" contaminant in soil (pCi/g, rad) or (mg/kg, chem) - - Csi 

Cgi - - 

Cn - - concentration of i" Contaminant in feed (pCi/g,rad)(mg/kg,chem) 

concentration of i" contaminant in forage (pCi/g, rad)or (mg/kg, chem) 

element (stable) transfer coefficient that relates the daily intake by an 
animal to the concentration of i" in an edible portion of the animal product 
(d/L for milk, d/kg for meat) 

- - 
FAi 

CF - - unit conversion factor (1 x lo3 g/kg,chem) 

Qf - - consumption rate of contaminated feed by livestock (g/d) 

Q, ' - - consumption rate of contaminated forage by livestock (g/d) 

Q, - - 'consumption rate of contaminated soil by livestock (gld) ' 

- - 

- - 

radioactive or chemical decay constant of i" contaminant (hi ' )  

duration of period between harvest and consumption (hr) 

. .  hi 

th 

Cgi and CR can be calculated using the following equation: 
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Ca(p)i - - concentration of i* contaminant in the plant, where p = g is forage, and 
p=f is stored feed (pCi/g, rad)(mg/kg, chem) 

concentration of i" contaminant in soil (pCi/g, rad)(mg/kg, chem) Csi - - 

- - dry soil to dry plant partitioning coefficient of i" contaminant if forage 
(Csgi/Csi) 

radioactive or chemical decay constant of i" Contaminant (hi ') - - hi 

th 
- - duration of period between harvest and consumption (hr) 

Once the concentration in the animal product (beef or milk) is determined, human intake can be 

calculated using the following equations: 

(radionucl ides)I = (CJ( IR)( ED)( EF)( FI) (B.2-2 1) 

(chemicals)IAi = (CAJ(IR)(FI)(EF)(ED)/(BW)(AT) (B .2-22) 

where: 

IAi - - 

cAi - - 

intake of chemical in animal product (pCi) (mg/kg-day) 

concentration of i* contaminant in the animal product (pCi/L for milk, 
pCi/kg for beef) (mg/L for milk, mg/kg for beef) 

ingestion rate (L/day for milk; kg/day for beef) IR - - 

FI - - fractional intake (unitless) 

EF - - exposure frequency (days/yr) 

exposure duration (yr) - ED - 

BW - - body weight (kg) 

AT - - averaging time (days); for noncarcinogens, AT equals (ED) (365 daydyr); 
for carcinogens, AT equals (70-year lifetime) (365 days/yr) 

Animal ConsumDtion Rates 

The following parameters were used to quantify the intake of contaminants in food and water by beef 

and milk cattle at or near the FEMP: 
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Qf QAW Q 
Feed or Forage a Water a Soilb 

Milk cow 50000 60 500 
Animal (kg wet weight/day) (l/day) (kg/day) 

modified‘ 25000 
Beef cattle 50000 50 500 

modified‘ 25000 

’NCR 1977 

bZach and Mayoh 1984 

Modified assuming that pastureland is not irrigated due to the 
cost involved and based on data from the Bureau of Census 
(Bureau of Census 1989). Pasture forage is assumed to be 
supplemented with stored feed that was irrigated with 
contaminated water, and the animal diet consists of equal parts 
of pasture grass and stored feed totaling 50 kg/day wet weight. 

c165 

B.2.4.2.4 

Estimating the intake of a constituent via dermal contact with water can be achieved by using the 

concentration of the constituent in water. The amount of a chemical taken into the body upon 

exposure via dermal contact is referred to as an absorbed dose and is calculated using the following 

equation (EPA 19920: 

Dermal Contact with Water or Soil 

(II, 

The DA factor can be calculated as follows: 
-_ 

If ET < t*, DA = 2K, x C, x CF[6(TAO)(ET)/3.14]o.5 
If ET > t*, DA = Kpx C,[(ET/l+B) + 2TAO(1+3B/l+B)] ’ 

where: 

DA - - dermally absorbed dose from contact with water (mg/cm2-day) 

KP - - permeability coefficient from water (cm/hr) 

c w  

CF - 

TAO = lag time (hr/day) 

ET - - 

contaminant concentration in water (mg/cm3) 

conversion factor 

- - 

- 

exposure time (hr/day); bathing - 0.5; swimming - 2.6; surface water - 1 
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t* - - time to steady-state conditions 

B - - partition coefficient (unitless) 

SA - - 

EF - - exposure frequency (day/year) 
ED - 

BW - - body weight 

AT - - 

. skin surface area available for contact (cm’) 

exposure duration 
c 

- 

averaging time (days); for noncarcinogens, AT equals (ED) (365 
daydyear); for carcinogens, AT equals (70-year lifetime) (365 dayslyear) 

The term DA was calculated,per EPA (19920, Section 5.3. DA is a function of I(p (Table B.2-6A), 

the water permeability coefficient of each constituent. Values for DA are presented in Table B.2-6B. 

Dermal absorption may also occur upon contact with contaminated soil and sediment and is calculated 

using the following equation (EPA 1989a): 

AB, = (C,)(SA)(CF)(AF)(ABS)(ED)(EF)/(BW)(AT) (B.2-23) 

where: 

ABS 

C, 

SA 

AF 

ABS 

CF 

ED 

EF 

BW 

AT 

- - 

- - 

- - 

- - 

absorbed dose from contact with soil (mg/kg-day) 

concentration in soil (mgjkg) 

skin surface area available for contact (cm’/day) 

skin adherence factor (mgkm’) 

- - absorption factor (unitless) 

- - conversion factor, l o6  (kg/mg) 

exposure duration (yr) 

- - exposure frequency (dayjyear) 

- - body weight (kg) 

- - 

- - 

averaging time (days); for noncarcinogens, AT equals (ED) (365 daydyr); 
for carcinogens, AT equals (70-year lifetime) (365 days/yr) 

Soil dermal absorption coefficients are presented in Tables B.2-6A and B.2-6C. 
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TABLE B.2-6A 

DERMAL ABSORPTION DOSE CHEMICAL SPECIFIC VALUES 
FOR DA EQUATIONS 

Thorium-total 1.0 x 10-3 NA NA NA NA 

Uranium-total 1.0 x 10-3 NA NA NA NA 

INORGANICS 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium (food) 

Cyanide 

Lead 

1.0 x 10-3 NA NA NA NA 

1.0 x 10-3 NA NA NA NA 

1.0 x 10-3 NA NA NA NA 

1.0 x 10-3 NA NA NA NA 

1.0 x 10-3 NA NA NA NA 

1.0 x 103 NA NA NA NA . 
4.0 x NA NA NA NA 

Manganese , 1.0 x 10-3 NA NA NA NA 

Nickel 1.0 103 NA NA NA NA 

Selenium 1.0 x 10-3 NA NA NA NA 

Thallium 1.0 x 10-3 NA NA NA NA 

VOLATILE ORGANICS 

1,1,2-Trichlorotriflu~roethane~ 4.76 x 1.22 x 10" 2.43 x 10" 1.48 x 1.48 x 10" 

1 ,2-Diethyl benzene' 5.76 x lo-' 0.00 x 10+O 

1,4-Dioxane 3.60 x lo4 3.02 x 10'  7.20 x lo-' 5.40 x 10" 3.80 x lo-' 

Acrvlonitrile 1.40 x 10" 1.84 x lo-' 4.40 x lo-' 1.80 x lo4 1.70 x 10" 

SEMIVOLATILE ORGANICS 

2-Methylnaphthalenec 1.42 x lo-' 6.45 x lo4 4.87 x 10" 7.24 x 10.' 7.24 x 

4-Methylphenolc 9.33 10-3 3.99 x 10-1 7.97 10-1 7.94 x 10-3 7.94 x io+' 

Benzo(a)anthracene 8.10 x 10.' 2.15 x 10" 1.02 x 10" 4.57 x 10" 4.57 x 10'' 

Benzo(a)pyrene 1.20 x 10+O 2.90 x 10" 1.42 x 10" 1.26 x 10" 1.26 x 

Benzo( b)fluoranthene 1.20 x lo+' 3.01 x 10" 1.42 x lo+'  1.32 x 1.32 x 

Benzo(g,h,i)pyrenec 5.37 x 10+O 4.22 x lo+' 1.99 x lo+' 1.70 x lof3 1.70 x 10'' 

Benzo( k)fluoranthene' 3.97 x 10+O 3.01 x 10" 1.42 x 10" 6.92 x 10" 6.92 x 

See footnotes at end of table 
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TABLE B.2-6A 
(Continued) 

~~ 

TAO t* 
Parameter I$ ( c m m a  (hr) (hr) B K,wb 

SEMIVOLATILE ORGANICS (Continued) 

Bis(2-ethy1hexyl)phthalate' 6.23 x 2.11 x lo+'  4.22 x lo+'  5.30 x 10" 5.30 x 10" 

Carbazole' 3.94 x 9.16 x lo-' 3.79 x 10+O 1.95 x 10.' 1.95 x 

Dibenzo(a,h)anthracene 2.70 x 10+O 4.34 x 10+O 2.05 x lo+'  6.92 x 6.92 x 

Indeno( 1,2,3-~d)pyrene 1.90 x 10+O 4.22 x 10+O 1.99 x lo+'  3.80 x 3.80 x 

Phenanthrene 2.30 x 10 '  1.07 x 10+O 5.60 x 10+O 2.90 x 10+O 3.72 x 

Tributyl phosphate' 3.14 x 3.67 x 10+O 3.08 x 10" 1.00 x lo+' 1.00 x 

PESTICIDE/PCBS 

Aroclor- 1254' 6.19 x 10-I 5.14 x 10+O 2.43 x lo+' 1.07 x 1.07 x 

Aroclor- 1260' 3.84 x 10+O 5.14 x 10+O 2.42 x lo+'  1.40 x 1.40 x lo+' 

Dieldrin 1.60 x 1.84 x lo+'  3.68 x lo+'  4.56 x 10" 4.56 x lo+' 

Heptachlorodibenzo-p-dioxinc 8.69 x 10+O 8.05 x 10+O 3.80 x lo+' 8.32 x 8.32 x lo+' 

Heptchlorodibenzofuran' 1.37 x 10+O 8.05 x 10+O 3.80 x lo+'  1.58 x 1.58 x 

Octachlorodibenzo-p-dioxin' , 2.64 x 10+O 8.05 x 10+O 3.80 x lo+'  3.98 x 3.98 x 

Tetrachlorodibenzofuran' 4.60 x 10+O 3.80 x lo+ '  3.40 x 3.40 x 3.40 x lo+' 

aEPA 1992f, the default value for inorganics is 1 .O x lo3, the experimental value for cadmium. Organic K,,s were 
estimated using the regression equation: Log K,, = 02.72 + 0.71 Log KOw - 0.0061 MW. 

bEPA 1992f, "Dermal Exposure Assessment: Principles and Applications. " K& calculated from this guidance. 

CParameters (h, TAU, t*, and B) calculated using appropriate equations in the dermal exposure assessment, EPA 
1992f. 
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4.96E-01 
3. I5E-03 

NA 
NA 
NA 
NA 

2.228011 
NA 
NA 

Bntblng 

1.438-09 
4.60864 
I .4 I E 4 7  
6.21E-08 

3.988-12 
1.91E-13 
J.90E-12 
6.408-14 
2.708-12 
6. I OE- IO 
3.03E-I2 

4.07E- I3 

- 

In: 
llllfl 

rfmmln 

.l3E-ll 

.WE-12 
t.14E-I 1 
i66E-I3 
!.8IE-I 1 
1.34E-09 
1.768-12 

.31E-I2 

- 

- 
urf.ce 
Yakr 

3.23E-06 
I.56E-07 
5.2OE-08 
4.96E-04 
l.24E-06 

1.66847 

- 

- 
:Pc 
:onc. 

NA 
NA 

2.05E-I 7 
9.45E-02 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

1.59E-08 
7.64E-10 
2.36848 
6.40E-08 
1.08E-08 
2.44866 
1.54E-08 

NA 
NA 
NA 
NA 
NA 

1.09E-IO 
NA 
NA 

NA 
NA 
,NA 
NA 

. NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 

e 
Bntbhg 

1.058-23 
'%E-05 

,.98E-12 
.91E-13 
#.WE-I2 
i.4OE-14 
1.70E-12 
i. I OE-l 0 
5.03E-I2 

l.07E- I3 

- 

. l3E-ll  
991-12 
.14E-II 
,668-13 
.81E-ll 
,34849 
.76E-12 

.31E-12 

- 

- 
'PC 
onc. 

NA 
NA 

i.42E-05 
i.36E-04 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 

NA - CPC L not applicable to thir m b u d  
ND - Kp data PIBI unavailable at time ofreport preparation 



Table B.2-6b 
Dermal Absorbed Dose Summary 

F 
Y 
Y u u 

edla Parameter 

oundmter 
A n r n i C  

Beryllium 
Lead 
Uranium 
2-Methylnaphthalene 
Tnhlyl phosphate 

AnmiC 
I,I.ZTrichlorohifluoroeths 
If-diethylbmrme 
Z-MeIhylnaphthalme 
cnrbazole 
Endoadfan adfatc 

AlSmiC 

Cadmium 
Lead 
Nickel 
U d u m  
2-Methylnaphthalene 
Brma(a)anthracme 

Bmm@)fluoranthene 

bir(2-Ethylhexyl) phthalnt 
Dibrma(a.h)anthracene 
Phenanthrene 
Dieldrin 

rchcd (houndwater 

'cat Miami River 

BcryUlUll 

Brma(a)Wrrne 

~ ~ k J L J ) P n y l ~  

rrfacc Water 
Ancnic 

Lead 
Uranium 
2-Methylnaphthalene 
Benza(a)anthracenc 
Benw(a)pyrene 
Brmo@)fluoranthme 
BmzD(ghj)pnylme 
Dib&n,h)anthracenc 
phenanthrene 

B~lLiUl l  

- 
Pc 
>UC. 

84E-I3 
82E-I5 
06E-09 
768-02 
95E-03 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

6OE-07 
NA 
NA 

IJE-07 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

06E-02 
41E-04 
4OE-02 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 

Bath In g 

4.608-17 
4.55E-I9 
2.06E-IS 
1.94E-05 
3.838-07 

4.GUE-I I 

5,l5E-l3 

- 

NA - CPC ir not applicable to thh subunit 
ND ~ Kp data w8. unavailable at time ofrcgolt prrpvn(icn 

Ac 

wlmmlni 

. l6E- I O  

.36E-IZ 

- 

- 
urfnce 
later 

1.06E-05 
4.41E-07 
1.36847 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 

- 
cPly.lh 
- 
PC 
DUC. 

,468-08 
.40E49 
.82E-06 
.OZEM 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

.WE47 
NA 
NA 

8.15E-07 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- 

- 
lmthlog 

87E-II 
SOE-13 
828-12 
55E-06 

.WE-I 1 

.IJE-I3 

- 

- 
rlmmln( 

I. I6E- IO 

i.36E- I2 

Mol - 
Pc 
3IIL 

NA 
NA 

.87E-13 
,07842 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ' 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 

6.1 

878-19 
688-06 

- 
Pc 
onc. 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1.76E-07 
l.61E-03 
!.WE44 

1.31E-09 
l.72E-ll 

NA 
1.38E-IO 

NA 
t.07E-07 

NA 
3.63E-11 
l.75E-I1 

NA 
I .62E-Il 

NA 
2.25E-11 
1.57E-07 

NA 

B.09E-04 
1.30E-0! 
I.54Edl 
7.27E-0; 

NA 
3.38E4I 
l.31EM 

NA 
5.69E-0: 
7.90E-0' 
J.SZE6: 

NA - 

.53E-10 
24E-07 

ND 

,788-13 
1.30E-I5 

1.388-16 

8.I8E-II 

.08E-14 
i.22E-I5 

20E-I4 

1.40E-I5 
1.99E-ll 

* 
wimrnla 

.OIE-I2 

.67E-14 

36E-I5 

.38E-IO 

.48E-14 

.OIE-I4 

.88E-I4 

.71E-14 

.61E:IO 

- 
1rfnce 
Inter 

1.09E-07 
I .30E-08 
5.16E-IC 
7.27E-05 

7.S7EM 
4.35EM 

B.4SE-05 
W O E 4  
3.JIE-0! 

111 
- 
Pc 
me. 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

.3 I E 4 9  

.72E-I I 
NA 

.38E-IO 
NA 

,07147 
NA 

,638-12 
.75E-I? 

NA 
.62E-12 

NA 
'.15E-I1 
37E-07 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 

- E 

Bathlag 

i.78E-13 
l.30E-I5 

1.388-16 

i.18E-I I 

1.08E-14 
i.22E-15 

I .20E-l4 

1.40E-15 
l.99E-I1 

- - 
rlrnmlng 

.OlE-I2 

.67E-I4 

.56E-l5 

.38E-IO 

.48E-14 

.O I E-I4 

.88E-I4 

.71E-l4 

.6lE-IO 

- 
c 
ImL 

NA 
NA 
NA 
NA 
NA 
NA 

45E-05 
66E-04 
GUE-07 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA - 

8nlblng 

,63849 
.19E-06 
.19E49 

E Pond 
ai( 

.Imrnln 
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TABLE B.2-6C 

0 DERMAL ABSORPTION DOSE CHEMICAL SPECIFIC VALUES 
USED IN EXPOSURE MODEL 

Soil Absorption 
Coefficient TOA t* 

Parameter K, (cdhr)  (unitless) (hr) (hr) 
RADIOLOGICAL 

Thorium-total 

Uranium-total 

1.0 x 10-3 

1.0 x 10-3 

1.00 x 10-2b 

1.00 x 10-2a 

INORGANICS 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium (food) 

Manganese 

Nickel 

S e 1 en i u m 

Cyanide 

Lead 

Thallium 

1.0 x 10-3 1.00 x lo= 

1.0 x 10-3 1.00 10-3b 

1.0 x 10-3 

1.0 x 10-3 

1.0 x 10-3 

1.0 10-3 

1.0 10-3 

1 . 0 ' ~  10-3 

1.0 x 10-3 

1.0 x 10-3 

1.0 10-3 

1.00 x 10-3b 

1.00 x 10-2b 

1.00 x 10-2a 

1 .oo x 10-2b 

1.00 x 10-2b 

1.00 x 

.l.OO x lo= 

1.00 x lo= 

1.00 x 10-2a 

VOLATILE ORGANICS 

1,1,2-Trichlorotrifluoroethane 4.76 x 3.00 x 1.22 x 10+O 2.43 x 10'' 

1,2-Diethylbenzene 3.00 x 5.76 x lo-' 

1,4-Dioxane 3.60 x 10" 3.00 x 3.02 x lo-' 6.04 x lo-' 

Acrylonitrile 1.40 x 10-3 3.00 x 1.84 x lo-' 3.69 x 10'' 

SEMIVOLATILE ORGANICS 

6.45 x loo 4.87 x lo+' 2-Methylnaphthalene 1.42 x 10.' 3.00 x 

4-methyl phenol 9.33 x 10-3 3.00 x 3.99 x lo-' 7.97 x 10.' 

Benzo(a)anthracene 8.10 x 10.' 3.00 x 2.15 x lo+' 1.02 x lo+' 

Benzo(a)pyrene 1.20 x 10+O 3.00 x 3.01 x 10'' 1.42 x lo+' 

Benzo(b)fluoranthene 1.20 x 10+O 3.00 x 3.01 x lo+' 1.42 x lo+' 

.99 x lo+' 

.42 x 10" 

Benzo(g ,h,i)perylene 5.37 x 10+O 3.00 x 4.22 x lo+' 

Benzo( k)fluoranthene a 3.97 x 10+O 3.00 x 3.01 x 10" 

See footnotes at end of table 
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TABLE B.2-6C 
(Continued) 
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Soil Absorption 
Coefficient TOA t* 

Parameter K, ( c m m  (unitless) (hr) (hr) 

SEMIVOLATILE ORGANICS (Continued) 

Bis(2-ethylhexy1)phthalate 6.23 x lo3 4.00 x 2.11 x lo+' 4.22 x 10" 

Carbazole 3.94 x 10-2 3.00 x 9.16 x lo-' 3.79 x lo+' 

Indeno( 1,2,3-~d)pyrene 1.90 x 10+0 3.00 x 4.22 x lo+' 1.99 x' lo+' 
Dibenzo(a, h)anthracene 2.70 x 10"' 3.00 x 4.34 x lo+' 2.05 x lo+' 

Phenanthrene 2.30 x 10.' 3.00 x 1.07 x lo+' 5.41 x 10" 
Tributyl phosphate 3.14 x 3.00 x 10-Ib 3.67 x lo+' 3.08 x lo+' 

PESTICIDE/PCBS 

Aroclor-1254 

Aroclor- 1260 

6.19 x 10.' 6.00 x loZb 5.14 x 10" 2.43 x 10" 

3.84 x 10" 6.00 x 5.14 x 10" 2.42 x lo+' 
Dieldrin 1.60 x 6.00 x .) 1.84 x lo+' 3.68 x lo+' 
Heptachlorodibenzo-p-dioxin 8.69 x 10" 3.00 x 8.05 x 10" 3.80 x lo+' 
Heptchlorodibenzofuran 1.37 x lo+' 3.00 x 8.05 x 10" 3.80 x 10" 
Octachlorodibenzo-p-dioxin 2.64 x 10" 3.00 x 8.05 x 10" 3.80 x lo+' 
Octachlorodibenzofuran 3.00 x loZb 3.67 x 10" 3.67 x lo+' 
Tetrachlorodibenzo-p-dioxin . 3.00 x lozb 
Tetrachlorodibenzofuran 4.60 x lo+' 3.00 x loZb 3.80 x lo+' 3.40 x 10+3 

aWester et al. (1991). 

bEPA 1993a, Memorandum from ECAO to EPA Region V, 7/21/93, including Attachments 1-6. 
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Dermal Exposures to PAHs 

Reliable cancer slope factors for dermal exposure to polycyclic hydrocarbons (PAHs) are currently 

unavailable. Current policy indicates it is inappropriate to extrapolate dermal slope factors from oral 

slope factors for PAHs. Also, extrapolation from other routes of exposure is inappropriate due to 

varied absorption, metabolic transformations, and target organ end point responses. However, PAHs 

are potent skin carcinogens. Current information on the contribution to cancer risk from dermal 

exposure to PAHs indicates the.toxicity from the dermal pathway may be as toxic as from oral route 

of exposure. In order to provide an estimate of the risk contribution from PAHs via dermal exposure 

for all direct contact pathways, the risk posed for dermal exposure was assumed equal to the risk 

from oral exposure. 

Bodv Surface Area for Dermal Exposure 

The 95th percentile body surface area value of 2.3m2, recommended by EPA, was the physiological 

parameter used for the human body surface area during calculation of dermal exposures for all risk 

assessments. However, this value is currently being re-evaluated by EPA, but until a determination 

can be reached, the 95th percentile body surface area value will be used. 

B.2.4.2.5 

The equations used to quantify intake from the inhalation pathway adapted from EPA (EPA 1989a) 

Inhalation Of Gases and Particulates 

are: 

where: 

Ia 

Ca 

IR 

ET 

EF 

ED 

BW 

(radionucl ides)Ia = (Ca)( IR)( ED)(ET)( EF) 

(chemicals)I, = (C,)(IR)(ET)(EF)(ED)/(BW)(AT) 

- - 

- - 

- - inhalation rate (m3/hr) 

- - exposure time (hr/d) 

- - exposure frequency (daydyr) 

- - exposure duration (yr) 

- - body weight (kg) 

intake from inhalation (pCi) or (mg/kg-day) 

concentration in air (pCi/m3) (mg/m3) 

I 

(B.2-24) 

(B .2-25) 
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averaging time (days); for noncarcinogens, AT equals (ED) (365 days/yr); 
for carcinogens, AT equals (70-year lifetime) (365 days/yr) 

- AT - 

Child Inhalation Rate 

An inhalation rate (IR) of 0.5m3/hour was calculated for the child receptors to be used for residential 

exposure scenarios. This value was developed utilizing currently used physiological parameters by 

pediatric medical practitioners from the Children's Hospital at the University of Cincinnati Medical 

Center. The ventilation volumes and rates used approximate the normal active child, in a 

conservative manner. The value developed for risk assessments is an upward adjustment of the 

normal child to the moderately active child whose ventilation rate and volume are on the high side of 

the normal range. Accordingly, the value of 0.5m3/hour is used as the IR for children, 0 to 6 years 

of age, and accounts for an increased activity above the normal resting level of activity. This value, 

developed in consultation with the physicians, is based upon current medical parameters used to treat 

patients. A value of 0.83m3/hour was used for trespassing scenarios to account for even higher 

ventilation volumes. 

B.2.4.2.6 External Exposure 

The equation used to estimate intake from exposure to direct penetrating radiation is calculated in the 

following manner: 

- - 

- - 

intake from external radiation(pCi-y/g) 

concentration in soil (pCi/g) 

= outdoor exposure time (hrlday) 

indoor exposure time (hr/day) - - 

- - exposure frequency (dayslyr) 

exposure duration (yr) 

shielding factor for indoors (unitless = 0.5) 

= shielding factor for outdoors (unitless = 0) 

conversion factor (1.14 x lO"lyr/hr) 

- - 

- - 

- - 0 
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B.2.4.2.7 Ingestion of Water 

The equations used to estimate intake from drinking water are adapted from EPA (1989a). The intake 

equations are: 

where: 

IW 

CW 

IR 

EF 

ED 

BW 

AT 

(radionuclides)I, = (C,)(IR)(EF)(ED) 

(chemicals)I, = (C,)(IR)(ED)(EF)/(BW)(AT) 

- - intake from drinking water (pCi) or (mg/kg-day) 

- - 

- - ingestion rate (L/day) 

- - exposure frequency (days/yr) 

concentration in water (pCi/L) (mg/L) 

- - exposure duration (yr) 

- - body weight (kg) 

(B .2-27) 

(B .2-28) 

- - averaging time (days); for noncarcinogens, AT equals (ED) (365 days/yr); 
for carcinogens, AT equals (70-year lifetime) (365 days/yr) 

B.2.4.2.8 

The model for estimating the inhaled dose of volatile CPC released from household use, called the 

Andelman model (EPA 1991d), applies several assumptions: 

Inhalation of VOCs Released from Household Water 

The volume of water used in a residence by a family of four is 720 L/day 

The volume of air in the dwelling is 150,000 L 

- The air exchange rate is 0.25 m3/hr 

The average water-to-air transfer efficiency is 0.5 (Le., half the concentration of a 
volatile chemical in water is transferred to air). 

The Andelman model is applicable to chemicals that will readily volatilize from water (i.e., those with 

a Henry’s Law constant greater than 1 x lo-’ atm-m3/mole and a molecular weight less than 

200 g/mole). The equation is: 

(chemicals)I, = (C,)(IR)(K)(EF)(ED)/(BW)(AT) (B.2-29) 
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average inhaled dose of volatile CPC in air from household use of water - - 1, 
(mg/kg-day 1 

c w  - - concentration of CPC in water (mg/L) 

IR - - inhalation rate (m3/day) 

K - - volatilization factor of 0.0005 (unitless) x 1000 L/m3 

exposure frequency (daydyr) - EF - 

exposure duration (yr) - ED - 

BW - - body weight (kg) 

AT - - averaging time (d) 

B.2.4.3 - Lead 

Through decades of medical observation and scientific research the non-cancer toxicity of lead has 

been characterized. The EPA has determined that it is inappropriate to derive an RfD for oral 

exposure to lead for several reasons. First, the use of an RfD assumes that a threshold for toxicity 

exists, below which adverse effects are not expected to occur: however, the most sensitive effects of 

lead exposure, impaired neurobehavioral development in children and altered blood enzyme levels 

associated with anemia, may occur at blood level concentrations so low as to be considered practically 

nonthreshold in nature. Second, RfD values are specific for the route of exposure for which they are 

derived. Lead, however, is ubiquitous, so that exposure occurs from virtually all media and by all 

pathways simultaneously, making it practically impossible to quantify the contribution to blood lead 

from any one route of exposure. Finally, the dose-response relationship common to many toxicants, 

and upon which derivation of an RfD is based, do not hold true for lead. 

/ 

To aid in predicting blood-lead levels of children (ages zero to seven years) resulting from multimedia 

exposure to lead in a residential setting, the Environmental Criteria and Assessment Office of the 

EPA Office of Research and Development (ECAOIORD) is attempting to develop and perfect the 

Uptake/Biokinetic (UBK) Model. The model incorporates the following: 

media-specific uptake factors for exposure to lead via air, drinking water, soil, indoor 
dust, diet, and paint; 
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default values of concentrations of lead in various media that reflect ambient background 
levels; and 

default values for exposure factors such as liters of water ingested per day, amount of 
soil ingested per day, and amount of air inhaled per day, which are mean values for 
children ages zero to seven years old. I 

In more recent guidance (EPA 1991e) EPA states that they are seeking resolution of specific technical 

concerns before issuing a directive recommending the UBK model as the preferred method of setting 

lead clean-up levels at CERCLA sites. The model is under review by the Science Advisory Board, 

and a guidance manual is under development. 

At the time the Operable Unit 2 baseline risk assessment was conducted, a final version of the EPA 

UBK model and guidance for its use in Superfund risk assessment was not available. Considering the 

current limitations of the model, it was not applied in the assessment of lead health effects for 

Operable Unit 2. 

Within the Operable Unit 2 baseline risk assessment, wherever lead was considered to be a CPC, it 

was included in, and carried through, all intake calculations, but no HI numbers were generated. The 

reason for doing so was to allow ready calculation of toxic effects at some future time should an RfD 

be developed and it would be necessary to know the actual/potential toxic effects. 

EPA guidance (EPA 19898) established an interim soil cleanup level of 500 to 1000 milligrams per 

kilogram to be applied at Superfund sites. This range is considered by EPA to be protective for direct 

contact with lead-contaminated soils in residential settings. That guidance was adopted by Operable 

Unit 2 in assessing the toxic effects of lead on potential receptors. 

B.2.4.4 Indoor Radon 

Potential exposures to indoor radon were calculated according to the models described in 

Attachment I .  

B.2.5 TOXICITY ASSESSMENT 

A toxicity assessment examines information concerning the potential effects of exposure to CPCs and 

summarizes EPA-approved toxicity values. The goal is to provide, for each CPC, a quantitative 

estimate of the relationship between the magnitude and type of exposure and severity or probability of 
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human health effects. The toxicity assessment contains a compilation of toxicity values for CPCs. 

Summaries of the toxic effects associated with major CPCs are included as Attachment I1 to this risk 

assessment. 

B.2.5.1 

This section presents tabulated summary toxicity information for CPCs with noncarcinogenic and 

carcinogenic effects. 

Toxicitv Values For Constituents of Potential Concern 

B .2.5.1.1 Noncarcinopens 

For noncarcinogens, it is assumed that a dose exists below which no adverse health effects will be 

seen. Below this !'threshold'! dose, exposure to a chemical can be tolerated without adverse effects. 

The potential for noncarcinogenic health effects resulting from exposure to chemical contaminants is 

assessed by comparing an exposure estimate (intake) to a reference dose (RfD). 

The RfD is expressed in units of milligramdkilograms-day (mg/kg-day) and represents a daily intake 

of constituent per kilogram of body weight that is not sufficient to cause the threshold effect of 

concern for the constituent. 

An RfD is specific to the chemical, the route of exposure, and exposure duration. To derive an RfD, 

the EPA reviews all relevant human and animal studies for each compound and selects the study (or 

studies) pertinent to the derivation of the specific RfD. Each study is evaluated to determine the no- 

observed-adverse-effect level ' (NOAEL) or, if data are inadequate for such a determination, the 

lowest-observed-adverse-effect level (LOAEL). The NOAEL corresponds to the dose, in mg/kg-day , 

that can be administered over a lifetime without inducing observable adverse effects. The LOAEL 

corresponds to the lowest daily dose, in mg/kg-day, that can be administered over a lifetime that 

induces an observable adverse effect. The toxic effect characterized by the LOAEL is referred to as 

the "critical effect": To derive an RfD, the NOAEL (or LOAEL) is divided by uncertainty factors to 

ensure that the RfD will be protective of human health. Uncertainty factors are applied to account for 

(1) extrapolation of data from laboratory animals to humans (interspecies extrapolation), (2) variation 

in human sensitivity to the toxic effects of a compound (intraspecies differences), (3) derivation of a 

chronic RfD based on a subchronic rather than a chronic study, and/or (4) derivation of an RfD from 

the LOAEL rather than the NOAEL. In addition to these uncertainty factors, modifying factors 
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between 0 and 10 may be applied to reflect additional qualitative considerations in evaluating the data. 

For most compounds, the modifying factor is 1. 
0 

Separate RfDs are needed for ingestion and inhalation pathways. EPA (1992b) presents reference 

concentrations (RfC) for the inhalation route. Inhalation noncancer toxicity values are usually 

expressed as inhalation concentrations (RfC) in units of mg/m3. Because noncancer risk 

characterization requires an estimate of dose in units of mg/kg-day, the inhalation RfC must be 

converted to an inhalation RfD. This is done by assuming humans weigh 70 kg and inhale 20 m3 of 

air per day (Le., the inhalation RfC (mg/m3) multiplied by 20 m3/day and divided by 70 kg yields an 

inhalation RfD (mg/kg-day)). 

The primary source of values for RfDs are the Integrated Risk Information System (IRIS) and the 

HEAST compiled and maintained by the EPA (EPA 1992a, 1993b). Other EPA sources of RfD 

values were also consulted, when available. Surrogate chemicals were not used for derivation of an 

RfD unless the chemical similarity was close and the derivation was highly defensible. Since dermal 

RfDs are derived from oral RfDs, the oral target organ is adopted as the dermal target organ. RfDs 

for noncarcinogenic CPCs in,Operable Unit 2 are presented in Table B.2-7. 0 
B .2.5.1.2 Chemical Carcinogens 

The toxicity information considered in the assessment of potential carcinogenic risks includes (1) a 

weight-of-evidence classification and (2) a slope factor. The weight-of-evidence classification 

qualitatively describes the likelihood that a chemical is a human carcinogen and is based on an 

evaluation of available data from human and animal studies. A chemical may be placed in one of 

three groups in EPA’s classification system to indicate its potential for carcinogenic effects: 

Group A, a human carcinogen; Group B1, or B2, a probable human carcinogen; and Group C, a 

possible human carcinogen. Chemicals that cannot be classified as human carcinogens because of a 

lack of data are placed in Group D, and those for which there is evidence of noncarcinogenicity in 

humans are placed in Group E. 

The cancer slope factor is the toxicity value used to quantitatively express the carcinogenic risk of 

cancer-causing constituents. It is defined as the upper-bound estimate of the probability of cancer 

incidence per unit dose averaged over a lifetime. Slope factors are derived from studies of 

carcinogenicity in humans and/or laboratory animals and are typically calculated for compounds in 
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TABLE B.2-7 

REFERENCE DOSES FOR NONCARCINOGENIC CHEMICALS 

Chronic Oral Chronic Inhalation Reference Effect of Concern Uncertainty Factor 
Reference Dose Reference Dosea Concentration 

Parameter (mdkg-day) (mg/kg-day) (mg/m’) Oral Inhalation Oral Inhalation Source 

RADIOLOGICAL 

Cesium-137+ Id 

Neptunium-237 + Id 

Lead-210+2d 

Plutonium-238 

Plutonium-239/240 

Radium-224 

Radium-226 + 8d 

Radium-228 + Id 

Ruthenium- 106 

Strontium-90+ Id 

Technetium-99 

Thorium-228 +7d 

Thorium-230 

Thorium-232- 1 Od 

Thorium-total 

Uranium-234 

Uranium-235 

Uranium-235/236 

Uranium-238 +2d 

Uranium-total 

See footnotes at end of table 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3.0 x 10-3 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Reduced body weight, 
renal damage 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

1000 ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

n m 
3 
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TABLE B.2-7 
(Continued) 

Chronic Oral Chronic Inhalation Reference Effect of Concern Uncertainty Factor 
Reference Dose Reference Dosea Concentration 

Oral Inhalation O'ral Inhalation Source Parameter (mgk-day  1 (mglkg-day 1 (mglm3) 
INORGANICS 

Antimony 

Arsenic ~ 

Barium 

Beryllium 

Cadmium (food) 

Cadmium (water) 

Cyanide 

Lead (Inorganic) 

Manganese (oral & food) 

Selenium 

Thallium 

4.0 x lo4 

3..0 x 10-4 

7.0 x 10.' 

5.0 x 10-3 

1.0 x l--S 

5.0 x 10'~ 

2.0 x 10-2 

ND' 

1.4 x 10' 

5.0 x 10-3 

7.0 x 

ND 

ND 

1.43 x 1 0 . ~  

ND 

ND 

ND 

ND 

ND 

1.1 x 10-4a 

ND 

ND 

NA 

ND 

5.0 x 104 

ND 

ND 

ND 

ND 

ND 

4.0 x 10-4 

ND 

ND 

Taste threshold Nasal Cavity 
Rhinitis 

Keratosis; ND 
hyperpigmentation 

Increased blood pressure Fetotoxicity 

None observed ND 

Renal damage Cancer 

Renal damage Cancer 

Weight loss, thyroid ND 
effects, myelin degradation 

CNS effects CNS effects 

No effects ND 

Selenosis ND 

Increased SCOT and serum ND 
LDH levels; alopecia 

1 

3 

3 

100 

10 

10 

100 

ND 

1 

3 

3000 

30 

ND 

1000 

ND 

ND 

NC 

ND 

ND 

ND 

ND 

ND 

a,b 

a 

a,b 
a 

a 

a 

a 

a 

a 

a 

a 

VOLATILES 

1,1,2-Trichlorotrifluoromethane 3.0 x 10.' ND ND Survival/Histopathology ND 

1,2-DiethyIbenzene ND ND ND ND ND 

1,4-Dioxane ND ND ND ND ND 

See footnotes at end of table 
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TABLE B.2-7 
(Continued) 

Chronic Oral Chronic Inhalation Reference Effect of Conce.rn Uncertainty Factor t 

Reference Dose Reference Dosea Concentration 
Parameter (mglkg-day) (mgkg-day 1 (mglm’) Oral Inhalation Oral Inhalation Source 

SEMIVOLATILES 

2-Methy lnapthalene ND ND ND ND ND ND ND f 

4-Methylphenol(p-cresol) 5.0 103 NDd ND Reduced body weight gain; ND 
neurotoxicity 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

ND NDI ND 

ND ND ND 

ND ND ND 

ND ND 

ND ND 

ND ND 

1000 ND a,b 

ND ND f 

‘ND ND f 

ND ND f 
Benzo(g,h,i)perylene ND ND ND ND ND ND ND f 

Benzo(k)fluoranthene ND ND ND ND ND ND ND f 

Bis(2-Ethy lhexy l)phthalate 2.0 x 10-2 ND ND 

Carbazole ND ND ND 

ND ND 

ND ND 

ND ND f 

ND ND f 

Dibenzo(a,h)anthracene ND ND ND ND ND ND ND f 

Indeno(l,2,3-~d)pyrene ND ND ND ND ND ND ND f 

Phenanthrene ND ND , ND ND ND ND ND f 

Tributyl phosphate 5.0 x 10-3 ND ND ND ND ND ND f 

PESTICIDESlPCBS 

Aroclor- 1254 ND ND ND ND ND 

Aroclor-1260 ND ND ND ND ND 

Dieldrin 5.0 x 10.’ ND ND Liver lesions ND 

Heptachlorodibenzofuran ND ND ND ND ND 

Heptachlorodibenzo-p-dioxin ND ND ND ND ND 

Octaclorodibenzo-p-dioxin ND ND ND ND ND 

ND ND f 

ND ND f 

100 ND f 
2 

ND ND f 3 
2 7  
Eis 

ND ND f G y  
Ern - 2 !  

% 

ND ND f a 0  

- 2  

See footnotes at end of table 
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TABLE B.2-7 
(Continued) 

Effect of Concern Uncertainty Factor Chronic Oral Chronic Inhalation Reference 
Reference Dose Reference Dosea Concentration 

(mg/kg-day) (mg/kg-day) (mg/m3) Oral Inhalation Oral Inhalation Source Parameter 

PESTICIDESlPCBS (Continued) 

Tetrachlorodibenzofuran ND ND ND ND ND ND ND f 

aEPA 1992a, IRIS database 1993, July 1993. 
bEPA 1992b, HEAST, Annual FY-1992. 
‘The EPA RfD Work Group considers it inappropriate to develop a RfD for inorganic lead (1985). 
dThe health effects data for 4-methyphenol were reviewed by the EPA RfDlRfC work group and were determined to be inadequate for the derivation of an inhalation RfC (EPA 
1993). 
eEPA IRIS database 1993, February 1993. 
fEPA IRIS database 1994, May 1994. 
CNS = Central nervous system 
ND = No data available 
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Groups A, B1, and B2. Slope factors are specific to a chemical and route of exposure and expressed 

in units of (mg/kg-day)-' for both oral and inhalation routes. The induction of cancer by dermal 

absorption is evaluated using oral slope factors. Inhalation cancer toxicity values are usually 

expressed as inhalation unit risks in units of reciprocal pg/m3 (l/pg/m3). Because cancer risk 

characterization requires an estimate of reciprocal dose in units of 1 /mg/kg-day , the inhalation unit 

risk must be converted to the mathematical equivalent of an inhalation cancer slope factor, or risk per 

unit dose (mg/kg-day). This is done by assuming humans weigh 70 kg and inhale 20 m3 of aidday 

(i.e., the inhalation unit risk (l/pg/m3) divided by 20 m3/day, multiplied by 70 kg and multiplied by 

1000 pg/mg yields the mathematical equivalent of an inhalation slope factor (l/mg/kg-day)). Slope 

factors for CPCs are presented in Table B.2-8. The primary sources of these toxicity values are 

EPA's IRIS (EPA 1992a) and the quarterly updated HEAST (EPA 1993b). Other EPA sources of 

cancer slope factors were also consulted when available. Surrogate chemicals were not used for 

cancer slope factor derivation unless the chemical similarity was close and the derivation was highly 

defensible. 

The following exceptions, where information from one chemical was used to model a compound 

class, are noted: 

The carcinogenicity of all polychlorinated biphenyl (PCB) isomers is assumed to be 
equal to the carcinogenicity of Aroclor- 1260 because dose-response data for other 
isomers are inconclusive. 

The carcinogenicity of dioxins and furans are determined using EPA's revised 1989 
"Toxicity Equivalency Factors" (TEF) (EPA 1990e). These TEFs were determined with 

. the basic assumption that all dioxins and furans are carcinogenic. 
. .  

The carcinogenicity of PAHs is determined initially using the benzo(a)pyrene cancer 
slope factors, and refined using a relative potency approach (Clement 1988, 1990). 

For risk assessment purposes., mixtures of chlorinated dibenzo-p-dioxins (CDD) and chlorinated 

dibenzofurans (CDF) can be evaluated using EPA's toxicity equivalency method. This approach, 

based on available toxicological data, uses derived TEFs to convert the concentration of CDD or CDF 

congeners into an equivalent concentration of 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). 

Table B.2-9 presents the TEFs for a variety of CDD and CDF congeners. Congeners containing 

chlorines at the 2,3,7, and 8 positions are considered to be more toxic, and congeners without 

chlorines at those positions are assigned a TEF of "0." However, to be more conservative, all 
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TABLE B.2-8 

CANCER SLOPE FACTORS FOR CARCINOGENIC CHEMICALS 

Oral Cancer Slope Inhalation Cancer Tumor Site 
Factor Slope Facto? Cancer 

Parameter (mg/kg-day)-l (mg/kg-day).' Oral Inhalation Classification Source 

Cesium-137+ Id 2.8 x lo-'' 1.9 x lo-'' ND ND A n 
Neptunium-237 + Id 2.2 x 10-10 2.9 x 10.' ND ND A n 
Lead-2 10 +2d 6.6 x 4.0 x 10-9. ND ND A n .  
Plutonium-238 2.2 x 10-10 3.9 x 10-8 Neoplasms/Lung ND A n 

Plutonium-239/240 2.3 x 3.8 x ND ND A n 
3.8 x 10'" 1.2 x 10-9 Bone/Cancer/ ND A n Radium-224 

Radium-226 + 8d 7.8 x lo-'' 7.0 x 10-9 ND ND A n .  
Radium-228 + Id 1.0 x 10.10 6.9 x ND ND A n 
Ruthenium- 106 9.5 x 10'l2 4.4 x ND ND A n 
Strontium-90 + Id 3.6 x lo-" . 6.2 x lo-'' ND ND A n 
Technetium-99 1.3 x lo-'* 8.3 x ND ND A n 
Thorium-228 +7d 5.5 x lo-" 7.8 x lo-' ND ND A n 

1.3 x 10'" 2.9 x 10.' ND ND A n 
Thorium1232- 10d 1.7 x 10-10 1.1 x 10-7 ' ND ND A n 
Thorium-230 

Thorium-total ND ND ND ND A n 
Uranium-234 1.6 x lo-" 2.6 x 10" Bone Sarcomer ND A n 

. Uranium-235 1.6 x lo-'' 2.5 x 10.' ND ND A n 
Uranium-235/236 1.6 x lo-'' 2.5 x 10.' ND ND A n 
Uranium-238 +2d 2.8 x lo-" 5.2 x lo-' ND ND A n 
Uranium-total ND ND ND ND A n 

Antimony ND ND ND ND . ND b 

RADIOLOGICAL 

tumors 

Pananasal Sinus 4 

INORGANICS 

Arsenic 1.75 x 10+Oh 1.5 x 10" Sin, Lung Respiratory System A b,c 
Barium ND ND ND ND ND . b,g 

See footnotes at end of table 
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f i  *: . *r TABLE B.2-8 
(Continued) 

, .  Tumor Site Oral Cancer Slope Inhalation Cancer 
Factor Slope Facto? Cancer 1 

Parameter (mg/kg-day)-' (mg/kg-day)-l Oral Inhalation Classification Source 

Beryllium 4.3 x 10+O 8.4 x 10'' Total Tumors Lung B2 b 

Lead (Inorganic) ND ND ND ND B2 b 

Selenium ND ND Liver, Lung ND B2 b 
Thallium . ND' ND ND ND D b 

INORGANICS (Continued) 

Cadmium ND 6.3 x lo+'. ND Respiratory System A b,c 

Nickel ND 8.4 X 10 '  ND Respiratory System A b*g 

VOLATILES 
1,1,2-Trichlorotrifluoromethane ND ND ND ND ND k 
1,2-Diethylbenzene ND ND N D. ND ND k 
I ,4-Dioxane 1.1 x lo-* ND Nasal ND B2 j 

cavity/Liver 
SEMIVOL ATILES 

2-Methy lnapthalene ND ND ND ND ND ND 
4-Methylphenol(o-cresol) ND ND ND ND C b 
Benzo(a)anthracene 7.3 x lo-' 6.1 x lo-' ND Pulmonary adenomas B2 d,f 
Benzo(a)pyrene 7.3 x 10+O 6.1 x lo4 ND Total tumors B2 j 
Benzo(b)fluoranthene 7.3 x lo-' 6.1 x 10-1 ND Lung B2 j 
Benzo(g ,h, i)perylene ND ND ND ND D j 
Benzo()fluoranthene 7.3 x 10-2 6.1 x ND ND B2 j 

Carbazole 
Dibenzo(a, h)anthracene 
Indeno( 1,2,3-~d)pyrene 
Phenanthrene , 

Tributyl phosphate 

2.0 x 10-2 ND ND 
7.3 x 10+O 6.1 x 10" ND 
7.3 x 10'1 6.1 x 10-1 ND 

ND ND ND 
ND ND ND 

ND 
ND 
ND 
ND 
ND 

See footnotes at end of tablc 
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TABLE B.2-8 
(Continued) 

Oral Cancer Slope Inhalation Cancer Tumor Site 
Factor Slope Factor" Cancer 

Parameter (mg/kg-day).' (mg/kg-day )-' Oral Inhalation Classification Source 

Aroclor- 1254 7.70 x 10" ND Liver ND B2 m 
Aroclor- 1260 7.70 x 10" ND Liver ND B2 m 
Dieldrin 1.60 x 10" 1.60 x 10" Liver/Lung ND B2 k 
Heptachlorodibenzofuran' 1.5 x 10+4 1.5 x 10+4 ND ND ND ND 
Heptachlorodibenzo-p-dioxin' 1.5 x 10+4 1.5 x 10+4 ND ND ND ND 
Octaclorodibenzo-p-dioxin' 1.50 x lo+* 1.50 x ND ND ND ND 
Tetrachlorodibenzofuran' 1.5 10+3 1.5 x 10+3 ND ND ND ND 

PESTICIDES / PCBS 

a n e r e  only a unit risk for inhalation is available derived by assuming a 70 g adult inhales 20m3 of aidday. 
bEPA IRIS database (EPA 1992a) 
'The HEAST (1992b) presented an inhalation slope factor of 50 (mg/g-day)-1, based on absorbed dose (absorption factor of 0.3). A risk of 15 (mg/g-day)-l 
based on ambient dose is the value used in this risk assessment. 
dEPA, HEAST, Annual FY-1991 
eNo data presented for chemically induced carcinogenicity - radiocarcinogenicity of uranium isotopes are discussed elsewhere. 
fSlope factors for benzo(a)pyrene used for B2 PAHs. 
gEPA, HEAST, Annual FY 1992. 
hDerived from the proposed inorganic arsenic ingestipn unit risk [5 x 10" (pg/l)-']. "The uncertainties associated with ingested inorganic arsenic are such that 
estimates could be revised downward as much as an order of magnitude, relative to the risk estimates associated with most other carcinogens" (EPA 1993). 
!Not classified or not classifiable as to human carcinogenicity. 
JFor polychlorinated dibenzo-p-dioxin and polychlurinated dibenzofurans, the 2, 3, 7, 8-TCDD toxicity equivalents will be calculated using the appropriate 
l-TEFS/89 (1989 EPA Interim) Toxicity Equivalent Factor (EPA 1990e). 

n m z 
EPA Iris database 1994, May 1994 

mEPA Iris database 1994, September 1991 
"EPA HEAST 1993 
ND = No data available 

z ?  
2 s  
:x 
z 2-r 
z r ,  . 

'EPA Iris database 1991, January 1991 

c 
1 2. --? 
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TABLE B.2-9 

DIOXIN AND FURAN TOXICITY EQUIVALENCY FACTORSa 

Compound TEF 

Mono-, Di-, and Trichlorodibenzo-p-dioxins 

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 

2,3,7,8-Pentachlorodibenzo-p-dioxin (PeCDD) 

2,3,7,8-Hexachlorodibenzo-p-dioxin (HxCDD) 

2,3,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 

Octaclorodibenzo-p-dioxins (OCDD) 

Other TCDDs 

Other PeCDDs 

Other HxCDDs 

Other HpCDDs 

0 

1 
0 

0.5 
0 
0.1 
0 

0.01 
0 

0.001 

FURANS 
~ ~ ~~ ~ ~~ ~ ~ ~ 

Mono-, Di-, and Trichlorodibenzo-p-furans 

2,3,7,8-Tetrachlorodibenzo-p-furan (TCDF) 

1,2,3,7,8-Pentachlorodibenzo-p-furans (PeCDF) 
2,3,7,8-Pentachlorodibenzo-p-furan (PeCDF) 

2,3,7,8-Hexachlorodibenzo-p-furan (HxCDF) 

2,3,7,8-Heptachlorodibenzo-p-furan (HpCDF) 

Octaclorodibenzo-p-furans (OCDF) 

Other TCDFs 

Other PeCDFs 

Other HxCDFs 

Other HpCDFs 

~ ~~ 

0 

0.1 
0 

0.05 

0.5 
0 
0.1 
0 
0.01 
0 

0.001 
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unspecified congeners are assumed to be the more toxic form. This introduces a conservative bias to 

the final estimates of risk. 

Carcinogenic risks associated with PAHs are evaluated using the relative potency approach described 

by Clement (1988 and 1990). This approach, approved by EPA Region V,  considers the relative 

potency of the individual PAHs and allows site-specific relative concentrations to be expressed in the 

risk assessment. The relative potency factors for PAHs are presented in Table B.2-IO. 

B.2.5.1.3 RadiocarcinoPens 

Some elements have isotopes consisting of unstable atoms (i.e., they undergo spontaneous 

transformation into more stable atoms). These isotopes are said to be radioactive, and the 

transformation process is known as radioactive decay. Radioactive decay is usually accompanied by 

the emission of charged particles and gamma rays. These emissions are called radiation. There are 

three types of radiation, which are potentially of concern at the FEMP: alpha, beta, and gamma. 

Alpha and beta radiation consist of charged particles capable of ionizing nearby matter. These 

radiations generally have little ability to penetrate deeply into adjacent matter, and can be interdicted 

by skin, air, and clothing. In most cases, the emission of an alpha or beta particle from an atom is 

followed by a release of x-rays or gamma radiation. Depending on their energies, these radiations 

may have considerably more penetration power than either alpha or beta radiation and are thus more 

difficult to shield. 

. 

@ 

Radiation exposures can be separated into external and internal exposures. External exposure occurs 

when the radionuclide is outside of the body. Because alpha and beta radiation generally have a low 

penetrating power, skin and air become effective radiation shields in most cases. Therefore, external 

‘exposures to gamma radiation are the primary concern at environmental levels. Internal exposure 

occurs after the radionuclide enters the body via inhalation or ingestion. For internal exposures, 

alpha and beta particles become more important because their energy is directly absorbed by living 

cells. 
\ 

Inhalation and ingestion are the primary routes for internal exposure to radionuclides. Biologically 

significant exposures to alpha and beta emitters are more probable for internal exposure because the 

emitter is in direct contact with tissue. Once in the body, exposure depends on the absorption and 

retention characteristics of the radionuclide. These absorption and retention characteristics are based 

,< I .i : :: .’ ’. ’ ’ ’ . ,.. ,;;; ; 
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TABLE B.2-10 

TOXICITY EQUIVALENCY FACTORS (TEF) 
AND CORRESPONDING ORAL AND INHALATION SLOPE FACTORS 

FOR THE GROUP B2 PAHsa 

Relative Oral Slope Factor Inhalation Slope Factor 
PAH Potency (mg/kg-day )-' (mg-kg/day)-' , 

Benzo(a)pyrene 1 .o 7.3 6.1 

Benzo(a)anthracene 0.145 1.1 0.89 

, Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 

Indeno( 1,2,3-~d)pyrene 

0.1228 

0.0523 

1.11 

0.278 

0.90 

0.38 

8.1 

2.0 

0.75 

0.32 

6.8 

1.7 

aClement International 1990. 
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on the chemical form of the radionuclide in a compound and not on the isotopic form of the 

radionuclide. GI absorption factors and lung retention classifications for the radionuclides of concern 

are presented in Table B.2-11. 

Radioactive contamination within Operable Unit 2 is characterized as low-level ionizing radiation. 

The principal adverse biological effects associated with ionizing radiation from radioactive substances 

in the environment are mutagenicity, teratogenicity, and carcinogenicity. Mutagenicity is the ability 

to induce genetic mutations in the nuclei of either body cells or reproductive cells. Teratogenicity is 

the ability to induce or increase the incidence of congenital malformations, which are permanent 

structural or functional deviations produced during embryonic growth and development. 

Carcinogenicity is the ability to produce cancer. The carcinogenicity of a radioactive isotope of an 

element depends on several factors including: 

I 

The type of radiation emitted by the radioisotope 
The energy of the radiation emitted 
The radiological half-life of the isotope 
The retention and concentration characteristics of the radioisotope in the human body. 

Carcinogenicity is believed to be the limiting deleterious effect at the levels of radiation dose 

encountered within Operable Unit 2 and has been used as the sole basis for assessing the radiation- 

related human health risks of a site contaminated with radionuclides (EPA 1989a). 

The relationship between radiation dose and health effects is relatively well characterized for high 

doses (i.e. > 10 rad). Hence;risk estimates are strictly applicable only to large populations exposed 

to high levels of radiation. Lower levels of exposure may constitute a health risk, but a direct cause 

and effect relationship is difficult to establish because a particular effect in a specific individual can be 

produced by many different processes. For low doses, health effects are presumed to occur but can 

only be estimated statistically. Therefore, the risk of cancer incidence from exposure to low levels of 

ionizing radiation must be extrapolated from incidence data at higher doses. 

Under CERCLA methodology, the EPA assumes a unit intake of, or external- exposure to, a 

radionuclide over a lifetime. The annual radiation dose equivalent from the radionuclide to each 

organ in each year of life is calculated. The average excess number of all types of radiation-induced 

fatal cancers that occur in a year is then estimated for the corresponding dose equivalents received 

during that year and relevant preceding years. The excess number of radiation-induced fatal cancers 
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TABLE B.2-11 

CANCER SLOPE FACTORS FOR OPERABLE UNIT 2 RADIONUCLIDES OF CONCERN 

GI Absorption Penetratingb 

Radionuclide Lung Classa (pCi)-l ( f l )  (pCi)-' (pCi-yr/g)-l 
ICRP Inhalationb Factorb Ingestionb External Exposure 

Cesium-137 + dtr 

Neptunium-237 + dtr 

Lead-210 + 2 dtrs 

Plutonium-238 

Plutonium-239/240 

Radium-224 

Radium-226 + 8 dtrs 

Radium-228 + dtr 

Ruthenium- 106 

Strontium-90 + dtr 

Technetium-99 

Thorium-228 + 7 dtrs 

Thorium-230 

Thorium-232 + 10 dtrs 

Uranium-234 

Uranium-235 + dtr 

Uranium-235/236 

Uranium-238 + 2 dtrs 

D 

W 

D 

Y 

Y 

W 

W 

W 

Y 

D 

W 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

1.9 x 10-11 

2.9 x lo-' 

4.0 x 10-9 

3.9 x 10-6 

3.8 x 10.' 

1.2 x 10-9 

7.0 x 109 

6.9 x lo-': 

4.4 x 10-'0 

6.2 x lo-" 

8.3 x 
7.8 x 10.' 

2.9 x 10' 

1.1 x 10-7 

2.6 x lo-* 

2.5 x 10% 

2.5 x 10.' 

5.2 x 10' 

a"Y" = years, "W" = weeks, "D" = days, "*" = gas. 
EPA 1993b 

1.0 x loo 

1.0 x 10-3 2.2 x 

2.0 x 10-1 

1.0 x 10-3 2.2 x 

2.8 x lo-" 

6.6 x lo-'' 

1.0 10-3 2.3 x lo-'' 

2.0 x 10-I 3.8 x lo-" 

2.0 x 10-1 7.8 x lo-'' 

2.0 x 10-1 1.0 x 10-l0 

5.0 x 9.5 x 
3.0 x 10.' 

8.0 x 10-I 1.3 x 
2.0 x 10" 5.5 x lo-" 

2.0 x 10" 1.3 x lo-" 

2.0 x 1--l 1.7 x 10"O 

5.0 x lo2 1.6 x lo-" 

5.0 x lo-2 1.6 x lo-" 

5.0 x 10' 1.6 x lo-" 

5.0 x 2.8 x IO-" 

3.6 x lo-" 
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2.0 x 10" 

4.3 x 

1.6 x 1 0 "  

2.8 x lo-" 

2.7 x lo-" 

2.3 x 10.' 

6.0 x 
2.9 x 

0.0 x 10' 

0.0 x loo 

6.0 x 1043 

5.6 x lo6 

5.4 x 10'" 

8.5 x 

3.0 x 10" 

2.4 x 10-7 

2.4 x 107 

3.6 x 10.' 
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is derived from epidemiological data, extrapolation from high radiation doses to low doses, and 

hypothetical models for projecting risk through a lifetime. The relationship between cancer incidence 

and exposure to radioactive materials is quantified by using mathematical extrapolation models, which 

estimate the largest possible linear slope (within the 95 percent UCL) at low extrapolated doses 

consistent with the data. Because EPA is concerned with assessing cancer incidence, each 

radionuclide slope factor has been calculated by dividing the excess fatal cancer risk .for that 

radionuclide by the mortality-to-incidence risk ratio (EPA 1989a) for the types of cancer induced by 

that radionuclide. This "radiocarcinogenicity slope factor" thus is characterized as the "maximum 

likelihood estimate of the age-averaged lifetime total excess cancer risk per unit intake or exposure" 

(EPA 1993b). That is, the true risk to humans, although not identifiable, is not likely to exceed this 

upperbound estimate; it may, in fact, be lower. 

9 

B.2.5.2 

Dermal RfD values and cancer slope factors are derived from the corresponding oral values. In the 

Dermal Reference Doses and Cancer SloDe Factors 

derivation of a dermal RfD, the oral RfD is multiplied by the gastrointestinal (GI) efficiency factor, 

expressed as a fraction. The resulting dermal RfD is an RfD based on absorbed dose, which is the 

appropriate value with which to compare a dermal dose, because dermal doses are expressed as 

absorbed rather than exposure doses. In a similar manner, and for the same reasons, an oral cancer 

slope factor is  divided, rather than multiplied, by the GI adsorption efficiency because cancer slope 

factors are expressed as reciprocal dose. Dermal RfD values and cancer slope factors for the 

chemicals of concern in Operable Unit 2 are presented in Table B.2-12. 

The most important consiheration regarding the uncertainty associated with a dermal RfD or cancer 

slope factor is the accuracy of the GI absorption efficiency factor. For this reason, the toxicity 

profiles presented in Attachment I1 contain pharmacokinetics sections in which the oral absorption 

data are evaluated. Where appropriate, the low (most conservative) end of the range of available GI 

absorption data for humans is used in the derivation of the dermal RfD or cancer slope factor. When 

the human data are insufficient, animal data are used. Data from high-dose experiments was not used 

if more suitable data are available and it appears that saturation of the GI absorption process could 

have occurred. , 

When sufficient quantitative data were not located, a default GI absorption factor was used. As noted 

by EPA (1989a), the GI absorption of many metals from the GI tract is limited, and 0.05 is a 0 
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TABLE B.2-12 

DERMAL REFERENCE DOSES AND CANCER §LOPE FACTORS FOR 
CHEMICkL CONSTITUENTS OF POTENTIAL CONCERN 

' 

Gastrointestinal Absorption Dermal Reference Dose Dermal Slope Factor 
Chemical Fraction (mg/kg-day) (mg/kg-day)'' 

INORGANICS 

Arsenic 

Barium 

Beryllium 

Cadmium 

Lead 

Manganese 

Molybdenum 

Nickel 

Selenium 

Thallium 

Uranium-Total 

0.959 

0.9 1 f.g 

0.019 

(food) 0.05" 
(water) 

NAk 

(food) 0.03" 
(water) 

0.38" 

0.01' 

0.8" 

1" 

0.05' 

2.85 x lo4 

6.37 x lo-' 

5.00 104 

5.00 x 104 
2.50 x 104 

ND 

4.20 x lo3  
1.50 x lo4 

1.90 x 10-3 

2.00 x 10-3 

4.00 x 10-3 

7.00 x lo5 

1.50 x 10" 

1.84 x 10' 

NDb 

ND 

ND 
ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

N D ~  

VOLATILES 
~~~ 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g ,h, i)perylene 

Benzo( k)fluoranthene 

Carbazole 

Dibenzo( a, h)anthracene 

Dibenzofuran 

Indeno( 1,2,3-~d)pyrene 

2-Methylnaphthalene 

See footnotes at end of table 

0.43" 

0.43" 

0.43" 

0.43" 

0.43" 

0.9 

0.43" 

NAk 

0.43" 

1 .of 
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ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.02 

ND 

ND 

ND 

ND 
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TABLE B.2-12 
(Continued) 

Gastrointestinal Absorption Dermal Reference Dose Dermal Slope Factor 
Chemical Fraction (mg/kg-day 1 (mg/kg-day).' 

SEMIVOLATILES (Continued) 

Phenanthrene 0.9' ND ND 

Tributyl phosphate 0.9e 4.50 x 10-3 , ND 

PESTICIDE/PCBS 

Dioxins/furans O S h  ND 3.00 x 105 

aSee the Toxicity Profile for this chemical in Attachment 11. 

bND - Not derived. 

'EPA 1989a, "Risk Assessment Guidance for Superfund, Volume, Human Health Evaluation Manual (Part A)", 
EPAl540ll-891002, pp. A-2 to A-3. 

dThe carcinogenicity of uranium is due to its radioactivity rather than chemical toxicity; its cancer potency due to 
penetrating external radiation is presented in Table B.2-11. 

eSection B.2.5.2. 

fJones, T.D. and B.A. Owen, 1989, "Health Risks from Mixtures of Radionuclides and Chemicals in Drinking 
Water", Oak Ridge National Laboratory, Oak Ridge, Tennessee, ORNL-6533. 

gEPA 1993a, Memorandum from ECAO to EPA Region V, 7/21/93, including Attachments 1-6. 

hATSDR 1990a, "Toxicological Profile for 2,3,7,8-Tetrachlorodibenzo-p-dioxin," Draft for Public Comment, U.S. 
Public Health Service, Atlanta, Georgia. 

kNA - Not appropriate 

Gf&" 5% 
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reasonable default for metals and inorganic substances. EPA (1989a) did not recommend a separate 

default value for organic chemicals. A compilation of data for 19 organic chemicals presented GI 

absorption efficiencies of at least 0.9, indicating that organic chemicals are generally readily 

absorbed. The arithmetic average of the GI efficiencies for the 19 organic chemicals, 0.91368, 

equivalent to 0.9 when rounded to one significant figure, appears to be a reasonable default GI 

absorption efficiency factor for organic chemicals. The default of 0.9 for GI absorption is used for 

organic chemicals for which quantitative data were not sufficient. 

B.2.5.3 Toxicity Profiles 

Toxicity profiles are included as Attachment I1 to this risk assessment. 

B.2.6 RISK CHARACTERIZATION . 

Risk characterization is the final step in the risk assessment process, combining the information 

developed in the toxicity assessment (Section B.2.4) and the exposure assessment (Section B.2.3). 

The potential of a CPC to cause carcinogenic effects is presented as the incremental lifetime cancer 

risk (ILCR). Potential noncarcinogenic effects are presented as hazard quotients (HQs) or HIS, as 

defined below. The parameters necessary to calculate risk and hazard are presented in Sections B.2.4 

and B.2.5. 

. 

B.2.6.1 

The risk attributed to exposure to chemical carcinogens is estimated as the ILCR probability percent 

an individual developing cancer over a lifetime as a result of exposure to a potential carcinogen. At 

low doses, the risk of developing cancer is estimated as follows (EPA 1989a): 

Risk Characterization for Chemical Carcinogens 

Risk = (CDI)(SF) (B.2-30) 

where: 

Risk = risk of cancer incidence, expressed as a unitless probability 

CDI = chronic daily intake averaged over 70.years (mg/kg/day) 

SF = slope factor (mg/kg/day)-' 
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B.'2.6.2 Risk Characterization for Radionuclide Carcinogens 

The procedures for estimating the total lifetime excess cancer risks due to continuous, lifetime 

exposure (i.e., a 70-year average life span) to' radionuclides are discussed below. 

B.2.6.2.1 

Risk characterization for internal exposures to radionuclides (intake via inhalation or ingestion) is 

calculated as follows: 

Risk Characterization for Internal ExDosures 

Risk = (I)(SF) (B.2-31) 

where: 

Risk = risk of cancer incidence, expressed as a unitless probability 

Th 

I = lifetime radionuclide intake (pCi) 

SF = slope factor (pCi)-' 

slope factor is either a HEAST (EPA 1993b) v lue for a particular radionuclid- or the sum of th 

0 HEAST (EPA 1993b) slope factors for that radionuclide and its short-lived progeny to account for 

ingrowth during storage and/or environmental transport. 

B.2.6.2.2 Risk Characterization for External Gamma Exposures 

Risk characterization for external exposure to gamma-emitting radionuclides in contaminated surface 

soil is calculated as follows: 

Risk = (C,)(SF)(ED)(MF) 
1 

where: 

Risk = risk of cancer incidence, expressed as a unitless probability 

C, = radionuclide soil concentration (pCi/g) 

SF = radionuclide slope factor (risk/yr per pCi/g) 

ED = exposure duration (yr) 

MF = modifying factor, fraction of year exposed (unitless) 

(B.2-32) 
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B.2.6.3 Risk Characterization for Noncarcinogens 

The risk associated with exposure to noncarcinogenic hazardous CPCs was evaluated by comparing an 

exposure level or intake to a RfD. It is recognized that this methodology for assessing the human 

health effect for noncarcinogens does not give a measure of risk as is calculated for the carcinogens. 

Even so, for convenience the term "risk" will continue to be used when discussing these evaluations. 

The ratio of intake RfD for a single contaminant is the HQ and is defined as (EPA 1989a): 

HQ = I/RfD (B.2-33) 

where: 

HQ = hazard quotient (unitless) 

I = intake of a chemical (mg/kg-day) 

RfD = reference dose (mg/kg-day) 

When using this equation to estimate potential noncarcinogenic risk, the intake and RfD must be for 

exposures of equivalent duration (e.g., subchronic, chronic, or fewer than two weeks). For this risk 

assessment, CPC exposures have been evaluated in all cases on a chronic basis, using chronic RfD 
values. Analogous to cancer risks, dermal noncancer risks were assessed using absorbed dose rather 

than intake. 

In the case of simultaneous exposure of a receptor to several chemicals, an HI was calculated as the 

sum of the HQs by: 

HI = IJRfD,' + 12/RfD2 + . . .Ii/RfDi (B.2-34) 
I 

where: 

Ii = intake for the i"' toxicant 

RfDi = reference dose for the i"' toxicant 

An HI is an indicator of the potential for adverse effects associated with chronic exposures. In effect, 

HIS assume dose additivity for all CPCs (EPA 1989a). 

In compliance with EPA guidance (EPA 1.989a), the noncarcinogenic HIS summed across pathways 

were compared to "unity." An HI of unity (or 1.0) indicates that the exposure intake is equal to the 
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0 RfD. If the HI is greater than 1.0 or "above unity," there is concern for potential health effects. 

Major categories of noncarcinogenic health effects include neurotoxicity, developmental toxicity, 

reproductive toxicity, immunotoxicity, and adverse effects on target organs, such as hepatic, renal, 

respiratory, cardiovascular, and dermal/ocular problems (EPA 19890. 

B.2.6.4 Risk Characterization for Backnround 

All site-related risks in the risk assessment are calculated without subtracting the contribution from 

natural background. In some areas in Operable Unit 2, the concentrations of CPCs are only slightly 

above background levels. Therefore, it is important to calculate the risks from background 

contributions to provide a point of comparison for the site-related risk estimates. 

Many of the constituents selected as CPCs for Operable Unit 2 are naturally occurring. Therefore, it 

is informative to estimate what the risk due to these CPCs might be if they were present within each 

subunit at naturally occurring, or background, concentrations. Calculation of background risks of 

CPCs used one of two methods. Figure B.2-7 illustrates how the exposure point concentrations for 

each subunit were chosen. Background risks associated with direct contact to CPCs present in soil or 

groundwater were estimated using a proportion based on the assumption that the relationship between 

riswhazard and CPC concentration in groundwater or soil is linear, such that: 

0 

where: 

c, = on-site constituent concentration 

c, = background constituent concentration 

R, = on-site carcinogenic risk or non-carcinogenic hazard 

RB = background carcinogenic risk or non-carcinogenic hazard 

For soils, CPC concentrations in background surface soil, along with the subunit-specific CPC 

concentrations and associated risk, is used in the above proportion to calculate background risk. For 

groundwater, background soil concentrations were modeled using subunit-specific characteristics to 

determine the groundwater concentrations that would result if CPCs were present at the 

specific-subunit at background levels. 
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A proportion is not appropriate to calculate background risks associated with ingestion of homegrown 

produce, meat, or milk since the relationship between source medium concentration and risk may not 

be linear. Therefore, background risks were calculated for these pathways in the same manner 

subunit risks were calculated. 

For homegrown produce, meat, and milk exposures, calculation of risks is based on the assumption 

that the concentration of CPCs in produce, and ultimately in meat or milk, is affected by soil 

deposition, uptake from soil, and uptake from contaminated groundwater. Hence, a subunit-specific 

concentration term must be generated to determine the contribution of each of these factors on the 

total contaminant concentration in produce, meat, or milk. The concentration terms are dependent on 

subunit-specific characteristic and are generated for each subunit using the same modeling approaches 

applied in the risk assessment, but using background concentrations as original modeling source 

terms. 
/ 

Risks and HIS were calculated for background concentrations of CPCs in soil using the same exposure 

pathways quantitatively evaluated for the RME on-property resident farmer for soil. The risk 

assessment models and parameter values used for these background calculations were also the same as 

those used for evaluating site-related risks to the RME on-property resident farmer. Soil 

concentrations used for background risk and HI calculations were calculated UCL values for the site- 

specific background soil sample analytical results. 

B.2.7 UNCERTAINTY ANALYSES 

Each step of the risk assessment process has an intrinsic degree of uncertainty. The types and 

magnitudes of uncertainties associated with each stage are of major importance for evaluating and 

interpreting risk assessments at the FEMP. Uncertainties associated with calculations that occur in the 

risk assessment may be magnified in the final results. It is not possible to eliminate all uncertainties 

from the analysis; they must 'be identified and discussed to determine their significance when making 

risk management decisions. A presentation, analysis, and discussion of the uncertainties is an 

important final step in the risk assessment process. 

Once each subunit risk assessment is complete, the results are reviewed and evaluated to identify the 

type and magnitude of uncertainty contributing to the final estimates of risk. Reliance on results from 

a risk assessment without consideration of uncertainties, limitations, and assumptions inherent in the 
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risk assessment process can often be misleading. For example, to ensure that potential threat to 

human health will not be underestimated, conservative estimates must be made in the development of 

exposure assumptions to ensure that the particular assumptions made are protective of all sensitive 

subpopulations, or maximum exposed individuals. When a number of conservative assumptions are 

combined in an exposure model, the resulting calculations propagate the uncertainties, producing a 

much larger uncertainty for the final results. Thus, both the risk assessment results and the 

uncertainties associated with those results should be considered when making risk management 

decisions. 

This interpretation is especially relevant when resulting risk numbers exceed the point-of-departure for 

defining acceptable risk. For example, when risks are calculated that incorporate a high degree of 

uncertainty fall below an acceptable risk level (e.g., below an ILCR of lo6), the interpretation isteasy 

and very straight forward. However, when calculated, risks which incorporate a high degree of 

uncertainty fall within the acceptable risk range (e.g., 

make unless it considers all of the uncertainties inherent in the calculations. 

to lop), a conclusion can be difficult to 

The actual risk may be one, two, or even three orders of magnitude smaller than the one calculated, 

. which could lead risk managers to make a decision which is unnecessarily protective. This situation 

may occur in a Superfund risk assessment if the estimated risk were based on limited information for 

the calculational parameters, conservative assumptions on lifestyles and land use scenarios, and 

maximum or near-maximum values for many of the modeling and exposure variables to ensure that 

the risks are not underestimated. The combination of conservative assumptions over a number of 

areas often results in high risk values as a result of high uncertainty. Characterization of risk based 

on overly conservative model parameters, scenarios, and assumptions does not convey realistic 

information and is often misleading if reviewed out of context. A risk estimate for an RME 

individual in a Superfund risk assessment has been frequently mistakenly viewed as an average risk to 

. the receptor population being evaluated (EPA 1992d). 

B.2.7.1 

General uncertainty associated with the selection process used to determine the CPCs in Operable 

Unit 2 can be attributed to the following sources: 

Selection of Constituents of Potential Concern 

Sample analytical techniques produce results that may have uncertainty associated with 
them. These uncertainties are documented by using data qualifiers to reflect the 

- 
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assumed degree of certainty of measurement. These analytical uncertainties affect the 
selection of CPCs or the calculation of exposure point concentrations (either measured 
or modeled) that may be based on a particular analytical result. 

0 Concentrations of inorganics and radionuclides are compared to background 
concentrations to determine if their presence is due to naturally occurring concentrations 
from native soils or are due to site activities. Sampling procedures for groundwater and 
air used to dete&ine background concentrations may have high detection limits. A 
naturally occurring chemical that was not detected during background sampling could 
result in the erroneous detections of a chemical among those selected for further 
evaluation. Conversely, erroneous detections of site-related chemicals in background 
samples may lead to the erroneous exclusion of a site-related chemical from further 
evaluation. 

B.2.7.2 Uncertaintv in Exposure Assessment 

Sources of uncertainty for the exposure assessment arise from calculation of exposure point 

concentrations, determination of land use scenarios, selection of receptors, and selection of exposure 

factors. 

Predicted concentrations are used as exposure point concentrations in this risk assessment when 

measured data are not available (e.g., future groundwater contamination). These predictions were 

made using mathematical representations (models) of the natural systems found or suspected to exist 

in the study area. Due to the complexity of natural environments, conservative assumptions were 

often used in these models to estimate final exposure point concentrations. These assumptions are 

typically made to avoid underestimating the concentrations of contaminants in transport or exposure 

media (e.g . , air or groundwater). The uncertainties associated with modeled concentrations are 

generally much larger than those associated with measured data. Some general uncertainties 

0 

associated with modeled exposure point concentrations in Operable Unit 2 can be attributed to the 

following sources: 

The selection of parameters related to the attenuation and retardation of constituents is a 
major uncertainty in the groundwater fate and transport analysis. The attenuation and 
retardation factors of every constituent except uranium were determined after an 
extensive literature search. It should be noted that the actual retardation factors at the 
FEMP may not follow the assumed literature values, particularly over the long term. 
Site-specific attenuation and retardation factors are used when available. The use of 
site-specific values are assumed to result in lower uncertainty than using literature 
values. 

The organic decay rates at the FEMP were determined after an extensive literature 
search. The actual decay rates may or may not follow the literature values because of 

_.  " .  , ( .  
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site-specific conditions. The use of site data to determine organic decay rates would 
result in lower uncertainty than that resulting from the use of literature values. 

Transport through the vadose zone is approximated by using a one-dimensional model 
and assuming the zone is homogeneous. The unsaturated seepage flow rate is a function 
of several parameters, such as porosity, residual saturation, and pore size distribution 
index. Due to the heterogeneous nature of the till, these parameters actually change 
from location to location and from depth.to depth. 

Except for uranium-238, the total mass of each constituent is estimated by multiplying 
the UCL by the volume of the entire waste area, thus assuming the UCL concentration 
is uniformly distributed through the entire source. This methodology introduces an 
obvious potential for overestimation of constituent mass. 

The total mass of uranium-238 was estimated from the UCL concentrations in each 
125 foot by 125 foot model grid block and the associated volumes. 

The fate and transport modeling used a "70-year rule") see discussion in Appendix A) 
for these constituents where no or inadequate leachate data exist. This "rule" assumes 
all the chemical leaches from a particular waste unit in 70 years. This method is 
considered very conservative for compounds that are insoluble but may underestimate 
the maximum exposure for soluble compounds. 

Air modeling is, based on a number of conservative assumptions. In combination these 
assumptions appear to overestimate the exposure point concentrations for air-based on- 
site air monitoring data, according to a literature search for typical ambient air PM,, 
measurements for EPA Region V. The long-term average PM,, concentrations 
calculated are comparable to measured dust concentrations on construction sites. This 
uncertainty is expected to moderately overestimate risk (i.e., overestimate risks by 1 to 
2 orders-of-magnitude). 

The transport models individually made assumptions regarding the fate of individual 
constituents within source media. However, these models were not combined or linked 
to consider assumptions made regarding depletion of chemicals from one model and the 
effect of that assumption on another model (i.e., the leaching models did not consider 
source depletion from volatilization or fugitive emissions and the air emissions models 
did not consider losses via leaching). Furthermore, the direct exposure pathways to a 
particular source (Le., incidental ingestion of surface soil) did not consider source 
depletion by leaching, surface water transport, or air emissions. Consequently, this 
assumption is considered very conservative. 

These uncertainties for modeling collectively are assumed to moderately overestimate the 

concentrations expected in groundwater and for aerial deposition (i.e., overestimate concentration and 

risk by a factor of 1 to 2 orders of magnitude). 
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Models are also used to calculate chemical concentrations in plants and animals. Each time a 

concentration at one level in the food chain is extrapolated from a lower level, uncertainty is 

introduced into the result. For example, soil-to-plant transfer factors (B, values) generally represent 

the maximum amount of contaminant transfer that may occur. In reality, the contaminant transfer is 

quite dependent on the form of the constituent (e.g., metal species) and other site-related physical 

conditions (e.g., soil type). Thus actual site transfer factors are unknown. The parameter values 

selected to estimate contaminant soil-to-plant transfer, water-to-plant transfer and water-to-fish transfer 

are discussed in Sections B.2.4.2.2 and B.2.4.2.3 and listed and referenced in Table B.2-5A (refer to 

Comment B-30 for Table B.2-5A). The parameter values chosen are intended to be conservative and 

thus likely to overestimate transfer and consequently risk. The values chosen are intended to be 

conservative and they are likely to overestimate risk. 

B.2.7.3 

A major uncertainty associated with predicting future exposures at the FEMP site is the future 

disposition of the property itself. Because it is not possible to predict with certainty what the future 

uses of the land will be, the most conservative (rather than the most likely) land use is evaluated, as 

stipulated by the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). As 

noted in Section B.2.4, one of the on-property residents evaluated under future land use for Operable 

Unit 2 is the resident farmer. It is not known whether or not such a receptor will ever exist. 

Uncertaintv in Determination of Land Use 

I 

B.2.7.4 

The receptors selected for evaluation in this and all FEMP risk assessments have been generally 

selected to reflect and encompass those types of activities which may produce the reasonable 

maximum exposure individual. Some of these receptors, such as the on-property resident farmer are 

considered to may or may not ever exist. Risks from such a receptor may overstate probable risk 

from future use of the property when considered against more plausible land use alternatives (e.g., 

residential use). Uncertainty associated with the selection of receptors in the current land use scenario 

is assumed to be low (over- or underestimate risks by a one order of magnitude or less) because the 

current site environmental setting and configuration was the basis for selection of these receptors. 

Uncertainty associated with receptors identified in the future land use scenario is considered to be 

high (i.e., potential to overestimate risk by two or more orders-of-magnitude) due to the low 

probability of the site being used as a residence or for agricultural purposes. 

Uncertainty in Selection of ReceDtors 
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B.2.7.5 

Each exposure factor selected for use in this risk assessment has some uncertainty associated with it.  

Generally these factors are based on surveys of physiological and lifestyle profiles across the United 

States. The attributes and activities studied in these surveys generally have a broad distribution. To 

avoid the underestimation of exposure, this risk assessment followed EPA's recommendation and used 

the 95th percentile for the exposure parameters used in this risk assessment. In other words, the 

values selected represent the observed or expected habits of a small percentage of the population 

(usually the upper 5 or 10 percent). For example, the resident farmer scenarios were assumed to 

inhale air at the location of the highest annual average concentration for 350 days per year for 70 

years. Seventy years represents the maximum exposure duration and is not based on a statistical 

assessment of local or regional residence time for farm families. 

Uncertaintv in Selection of ExDosure Factors 

Generally, the uncertainty can be assessed quantitatively for a number of assumptions made in 

determining factors for calculating exposure and intakes. Many of these parameters were determined 

from statistical analyses on human population characteristics. Often the database used to summarize a 

particular exposure parameter (i.e., inhalation rate) is quite large. Consequently, the values chosen 

for such variables in the M E  scenario have low uncertainty (i.e., over or underestimate risks by one 

order of magnitude or less). For many parameters for which limited information exists (i.e., dermal 

adsorption of organic chemicals from soils), there is greater uncertainty. However, there is often 

sufficient data to estimate these parameters with low uncertainty. Few intake parameters have high 

uncertainty associated with them. In the risk assessment for Operable Unit 2, the particular exposure 

parameters with the greatest uncertainty are judged to be those associated with time (combination of 

frequency of contact and duration of time spent on the site). The frequency with which receptors may 

visit Operable Unit 2 and contact contaminated media is unknown, but for all receptors was assumed 

to occur with the highest feasible frequency. Similarly, the duration of time spent in contact with 

contaminated media was selected to represent the reasonable maximum upper limit feasible. The 

particular exposure pathway with the combination of exposure parameters with the highest uncertainty 

is undoubtedly dermal contact, which is assumed to result in moderate uncertainty (over or 

underestimate actual exposure by one to two orders of magnitude) for exposure. 

This is because there is often no scientific data indicating the amount of a contaminant absorbed 

across skin; the amount of soil and water that is likely to contact skin; or, the surface area likely to 

be exposed. 

. .  
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Many of the quantities used to calculate exposures and risks in this report are selected from a 

distribution of possible values. For the RME scenarios, the value representing the 95th percentile is 

generally selected for each parameter to assure that the assessment bounds the actual risks from a 

postulated exposure. This risk number is used in risk management decisions, but does not indicate 

what a more average exposure might- be, or what risk range might be expected for individuals in the 

exposed population. To address these issues, a risk estimate closer to the CT is presented for the 

maximally exposed individual using the CT scenario. The range of risk for this receptor from the CT 

scenario to the RME scenario seeks to incorporate the range of uncertainty regarding intake 

assumptions for this receptor. Parameter values selected for the CT and RME resident farmer 

scenario are listed together on Table B.2-4. Generally, the CT farmer is assumed to be present on the 

site for fewer years (9 vs 70 yrs) and for fewer days each year (234 vs 350 days/yr); to inhale 

particulates for fewer hours per day (4.9 vs 5.7 hrdday); to ingest less water per day (1.4 vs 2.0 

Llday); to absorb contaminants in water in water over a smaller area while bathing (20,000 vs 23,000 

cm’); to ingest less soil (100 vs 180 mg/day); to absorb contaminants in soil over a smaller area 

,. (5,000 vs 5,750 cm’); to spend more time indoors (19.8 vs 18.3 hrs/day); to ingest less homegrown 
vegetables and fruit (0.05 and 0.02 vs 0.04 and 0.08); to ingest a smaller amount of homegrown meat 

products (0.05 vs 0.08 kg/day); and to ingest less milk (0.16 vs 0.3 L/day). 

B.2.7.6 Uncertaintv in Toxicity Assessment 

Uncertainty associated with the toxicity assessment is associated with hazard assessment and dose- 

response evaluations for CPCs. The hazard assessment deals with characterizing the nature and 

strength of the evidence of causation, or the likelihood that a chemical that induces adverse effects in 

animals will induce adverse effects in humans. Hazard assessment of carcinogenicity is evaluated as a 

weight-of-evidence determination, using either the IARC (1987) or EPA (1986b) methods. Positive 

animal cancer test data suggest that humans contain tissue(s) that may also manifest a carcinogenic 

response; however, the animal data cannot necessarily be used to predict the target tissue in humans. 

In the hazard assessment of noncancer effects, however, positive animal data suggest the nature of the 

effects (i.e., the target tissues and type of effects) anticipated in humans (EPA 1989f). 

Uncertainty in hazard assessment arises from the nature and quality (sensitivity and selectivity) of the 

animal and human data. Uncertainty is decreased when similar effects are observed across species, 

strain, sex, and exposure route; when the magnitude of the response is clearly dose-related; when 

pharmacokinetic data indicate a similar fate in animals and humans; when postulated mechanisms of 

’ 
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toxicity are similar for humans and animals; and when the CPC is structurally similar to other 

chemicals for which the toxicity is more completely characterized. A unique source of uncertainty in 

cancer hazard assessment involves the relevance of liver tumors in strains of mice with a high 

background incidence, especially when these tumors provide the only positive response (Scala 199 1). 

Many chlorinated organic chemicals in EPA cancer weight-of-evidence Group B2 fall into this 

category. 

Uncertainty in the dose-response evaluation includes the determination of a slope factor for the 

carcinogenic assessment and derivation of an RfD or RfC for the noncarcinogenic assessment. 

Uncertainty is introduced from interspecies (animal-to-human) extrapolation, which, in the absence of 

quantitative pharmacokinetic; dosimetric, or mechanistic data, is usually based on consideration of 

interspecies differences in basal metabolic rate. Uncertainty also results from intraspecies, or 

individual, variation. Most toxicity experiments are performed with animals that are very similar in 

age and genotype, so that intragroup biological variation is minimal, but the human population of 

concern may reflect a great deal of heterogeneity including unusual sensitivity or tolerance to the 

CPC. Even toxicity data from human occupational exposure reflect a bias because only those 

individuals sufficiently healthy to attend work regularly and those not unusually sensitive to the CPC, 

are likely to be occupationally exposed. Finally, uncertainty arises from the quality of the key study 

(from which the quantitative estimate is derived) and the database. For cancer effects, the uncertainty 

associated with dose-response factors is mitigated by assuming the 95th percentile upper bound for the 

e 

slope factor. 

carcinogenic assessment is the method by which data from high doses in animal studies are 

extrapolated to the dose range expected for environmentally exposed humans. The linearized 

multistage model, which is used in nearly all quantitative estimations of human risk from animal data, 

is based on a nonthreshold assumption of carcinogenesis. An impressive body of evidence, however, 

suggests that epigenetic carcinogens, as well as many genotoxic carcinogens, have a threshold below 

which they are noncarcinogenic (Williams and Weisburger 1991); therefore, the use of the linearized 

multistage model is conservative for chemicals that exhibit a threshold for carcinogenicity. 

Another source of uncertainty regarding quantitative risk estimation for the 

For noncancer effects, additional uncertainty factors may be applied in the derivation of the RfD or 

RfC to mitigate poor quality of the key study or gaps in the database. Additional uncertainty for 

noncancer effects arises from, use of an effect level in the estimation of an RfD or RfC, because this 

estimation is predicated on the assumption of a threshold below which adverse effects are not 
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expected. Therefore, an additional uncertainty factor is usually applied to estimate a no-effect level. 

Additional uncertainty arises from estimation of an RfD or RfC for chronic exposure from less than 

chronic data. Unless empirical data indicate that effects do not worsen with increasing duration of 

exposure, an additional uncertainty factor is applied to the no-effect level in the less than chronic 

study. Uncertainty in the derivation of reference doses is mitigated by the use of uncertainty and 

modifying factors that normally range between three and ten. Uncertainty factors (UF) and modifying 

factors (MF) are assigned as follows: 

A UF of ten is used to account for sensitive subpopulations. 

A UF of ten is used when extrapolating from animals to humans to account for 
interspecific variability. 

A UF of ten is applied to a NOAEL derived from a subchronic study rather than a 
chronic study. 

A UF of ten is applied to a LOAEL to estimate a NOAEL. 

An MF from > O  to. ten is applied to data to reflect the quality of the data from the 
critical study used to derive the reference dose. 

As a result, a combination of uncertainty and modifying factors may exceed 100, 1000, or more for a 

particular compound. 

Uncertainty arises in the dose-response assessment for Operable Unit 2 for values derived for 

principle CPCs from studies with limitations. As an example of this type of uncertainty, consider the 

toxicity information for uranium. Uranium as an alpha particle emitter is also considered a 

carcinogen; however, epidemiological evidence of uranium-induced excess cancer risks are very 

difficult to obtain. This is largely because the human data available for radiocarcinogenic effects of 

uranium exposure are for underground miners, who are also simultaneously exposed to radon and 

radon progeny as a confounding factor. The studies of humans sometimes lack information 

concerning uranium exposure, potential uranium exposure through previous employment, concurrent 

smoking patterns, or concurrent radon exposure levels that are needed to more definitively determine 

the risk attributable to uranium exposure. The human studies of cancer from exposure to uranium 

frequently reveal a slight excess risk above the natural risk. These facts weaken the power of the 

human studies to detect any excess risk. These uncertainties are not well known or easily determined 

0 
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and, as a consequence, introduce moderate to high uncertainty into the Operable Unit 2 risk 

assessment. 

Other toxicity information used in the Operable Unit 2 risk assessment that introduces uncertainty 

include: 

The EPA inhalation slope factor of 7.7 x 10" pCi-' for radon-222 plus its daughters is 
used to calculate risks resulting from indoor inhalation of radon gases. The EPA bases 
this slope factor on a 50 percent equilibrium ratio between radon-222 and its short-lived 
daughters. Studies cited in NCRP Report No. 78 (NCRP 1984b) report a lower value 
for this equilibrium ratio in indoor air (i.e., 100/50/30/20/20 for radon-222, polonium- 
218, lead-214, bismuth-214, and polonium-214, respectively). Since the concentration 
of daughters expected in indoor air is lower than the EPA assumption, the slope factor is 
probably conservative in this respect. 

PAHs that are classified as B2 probable human carcinogens for which no toxicity data 
were available are evaluated using benzo(a)pyrene toxicity data. This assumption likely 
leads to an overestimation of the carcinogenicity of those PAHs because conservative 
assumptions were used to relate their carcinogenicity to that of benzo(a)pyrene. 
However, when toxicity equivalency factors were used in this assessment to evaluate 
their carcinogenicity, this may either underestimate or overestimate the carcinogenic 
risks. Overall, this increased conservatism does not significantly impact the overall risks 
from Operable Unit 2 since the majority of risks are posed by other CPCs. 

As with PAHs, the carcinogenicity of dioxins and furans other than the 2,3,7,8-isomer 
were determined using EPA's revised Toxicity Equivalency Factors (TEFs) (EPA 1990e) 
in the absence of toxicity values for the different isomers. The TEFs are based on the 
assumption that all dioxin and furan congeners are carcinogenic. This 
may introduce a high conservative bias to the results of the assessment. 

A significant source of uncertainty for calculating risks from radionuclides in surface soil is the use of 

EPA slope factors for external radiation exposure. In deriving these slope factors, EPA has assumed 

that an individual continuously stands on an infinitely thick slab of soil with a uniform radionuclide 

concentration. To manage complicated calculations for photon attenuation and scattering in soil, EPA 

has assumed that the activity'in the slab source is present on an infinite plane with uniform surface 

concentration. The slope factors for external radiation exposure are, therefore, based on calculated 

exposures (and associated risks of cancer incidence) from the hypothetical plane source. 

In addition, EPA calculates slope factors for ingestion of many radionuclides using the maximum 

value for the GI absorption factor. The actual chemical form(s) that influence the magnitude of the 

GI absorption factor have not been considered. 
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To summarize, the uncertainty associated with the toxicity assessment is chemical-specific since it 

depends on the existing information used to derive the dose-response factor. In general, this 

uncertainty tends to be higher (overestimate risks by two or more orders of magnitude) for the 

chemical risk assessment, but tends.to be low (overestimate risks by an order of magnitude or less) 

for radionuclides. This difference is the result of animal versus human data used for chemical and 

radiological compounds, respectively. 

B.2.7.7 Uncertaintv in Risk Characterization 

Uncertainty in risk characterization fesults from assumptions made regarding additivity of effects from 

exposure to multiple compounds from various exposure routes. High uncertainty exists when 

summing cancer risks or hazard indices for several substances across different exposure pathways. 

This assumes that each substance has a similar effect and/or mode of action. Often compounds affect 

different organs, have different mechanisms of action, and differ in their fate in the body where 

additivity is not appropriate. However, the assumption of additivity is made to provide a conservative 

estimate of risk. 

@ Risk characterization does not consider antagonistic or synergistic effects. ,Little to no information is 

available to determine the potential for antagonism or synergism for CPCs. Therefore, this 

uncertainty cannot be discussed based on the impact on the risk assessment since it has the potential to 

either over-or under-estimate potential human health risks. 

The additivity of risks from radionuclides and chemical carcinogens is the subject of considerable 

debate. EPA guidance (EPA* 1989a) indicates that the two sets of estimates should be considered 

separately because 1) chemical CSFs are developed using laboratory experiments and radionuclide 

toxicity values are based on human epidemiological data, and 2) chemical CSFs represent an upper 

bound limit value while radionuclide slope factors are "best estimates. " Therefore, cancer risks from 

exposure to radionuclides are presented separately from those from chemical CPCs. \ 
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B.3.0 RESULTS 

This section summarizes the risk characterization result for each Operable Unit 2 subunit and the 

cumulative risk from Operable Unit 2 as a whole. Parameters and equations used to calculate risks 

and hazards are presented in Sections B.2.3, B.2.4, and B.2.5. Tables presenting intake, risks, and 

hazards associated with each scenario, receptor, and pathway are collected in Attachment B.111 to this 

appendix to facilitate their review. Exposure assessment methodology, assumptions, values, and 

related information is presented in Section B.2.0. 

B.3.1 ACTIVE FLYASH PILE 

B.3.1.1 Exoosure Point Concentrations 

Table B.3.1-1 summarizes the exposure scenarios evaluated to assess risk associated with the Active 

Flyash Pile. It also summarizes derivation of exposure concentrations specific to this unit. With the 

exception of groundwater and air exposures, all exposure point concentrations were derived from 

analytical data on samples collected within the boundaries of the Active Flyash Pile subunit. 

For groundwater exposures, data from the Active Flyash Pile were used to develop source terms for 

estimating future groundwater concentrations as described in Section 5.0 of this RI report and Section 

B.2.4 of this appendix. To assess risk due to groundwater exposures for this unit, single maximum 

groundwater concentrations of each groundwater CPC were estimated for both the future off-property 

farmer and resident child and the future on-property farmer and resident child. 

Exposure point concentrations related to air dispersion modeling are presented in Section 5.0 of this 

RI report. Results utilized in the risk assessment were CPC aerial deposition rates and suspended 

inhalable particulate CPC concentrations. 

Theoretical locations of receptors are described as: on-subunit (directly within subunit battery limits 

[boundary]); on-property (outside of subunit battery limits, but within FEMP boundary); and off- 

property (outside of FEMP boundary). 
, 

I 

Use of the appropriate receptor to evaluate risk was dependent on the exposure scenario evaluated at a 

particular subunit. For assessing risk from the Active Flyash Pile, it was assumed that the on: 



Current Land Use 

3 m e n t  Access 

Receptor 

Trespassing Youth 

TABLE B.3.1-1 

ACTIVE FLYASH PILE 
EXPOSURE POINT CONCENTRATIONS 

FOR SCENARIOS EVALUATED 

I Direct Contact 
Medium Route of Exposure 

incidental ingestion 
dermal contact 
external radiation 

Exposure Point Concentration 

surface flyash material within subunit surface soil 
Zontrols (current 
Jse of FEMP 
:ontinues, DOE 
iwnership) 

air 
~ 

inhalation of particulates, 
volatiles, radionuclides, and 
gases 

maximum estimated on-subunit current concentration 
derived from airborne surface flyash material air 
modeling results 

surface water incidental ingestion 
dermal contact 

single surface water within subunit 

sediment ingestion 
dermal contact 
external radiation 

sediment within subunit 

46 x air inhalation of particulates, 
volatiles, and gases 

maximum estimated off-property current 
concentrations derived from ahborne surface flyash 
material air modeling concentrations 

Off-Property Resident Farmer 
(adult and child), homegrown 
produce off-property , livestock 
grazing off-property 

ingestion of fruits and vegetables maximum estimated off-property current 
concentrations derived from deposited airborne 
surface flvash material air modeline results 

plants (homegrown 
produce) 

livestock (grazing 
at property 
boundary) 

ingestion of milk and beef maximum estimated off-property current 
concentrations derived from deposited airborne 
surface flyash material air modeling results 

maximum estimated on-subunit current concentration 
derived from air modeling 

surface flyash material within subunit 

air inhalation particulates, volatiles, 
and gases 

ingestion 
dermal contact 
external radiation 

surface soil 
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TABLE B.3.1-1 
(Continued) 

Route of Exposure 

ingestion 
dermal contact 

Current Land Use Exposure Point Concentration 

estimated concentrations 'in the Great Miami River hr ren t  with 
4ccess Controls 
,current use of 
FEMP continues, 
DOE ownership) 
[continued) 

~~ 

ingestion 

ingestion of fruit and vegetables 

Current without 
Access Controls 
(current use of 
FEMP continues) 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

ReceDtor 

ingestion of beef and milk 

Great Miami 
River Users 

estimated concentrations in the Great Miami River 

Recreational User 

Agricultural User 

Residential User 

User of Meat and Milk Products 

Direct Contact 
Medium 

surface water 

fish 

plants (homegrown 
produce irrigated 
with water from 
Great Miami 
River) 

livestock (grazing 
on crops irrigated 
with water from 
Great Miami 
River) 

surface water 

livestock grazing 
on-property 
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ingestion 
dermal contact 
inhalation of particulates, 

ingestion of milk and beef 

estimated concentrations in the Great Miami River 

maximum estimated on-property current 
concentrations derived from deposited airborne 
surface flyash material modeling results 
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TABLE B.3.1-1 
(Continued) 

Direct Contact Medium Future Land Use Route of Exwsure ReceDtor Exposure Point Concentration 

:ederal Ownership Future Off-Property Farmer 
[adult and child), homegrown 
produce off-property, livestock 
grazing off-property, 
groundwater off-property 

air inhalation of particulates, volatiles, 
and gases 

maximum estimated off-property future 
concentrations derived from airborne surface 
flyash material air modeling results 

maximum estimated off-property future 
concentrations derived from deposited 
airborne surface flaysh material air modeling 
and groundwater modeling results 

maximum estimated off-property future 
concentrations derived from deposited 
airborne surface flyash material air modeling 
and eroundwater modeline results 

~ 

plants (homegrown 
produce) 

~ 

ingestion of h i t s  and vegetables 

livestock (grazing at 
property boundary) 

ingestion of milk and beef 

groundwater ingestion . 
dermal contact 
inhalation of volatiles released 
during household use 

modeled groundwater concentrations off-site a( 
time when contamination is greatest in the 
Active Flyash Pile 

Expanded Trespasser (youth) air maximum estimated on-subunit airborne 
surface flyash material air modeling results 

inhalation of particulates, 
radionuclides, volatiles, and gases 

incidental ingestion 
dermal contact 

surface water surface water within subunit 

sediment sediment within subunit incidental ingestion 
dermal contact 
external radiation 

incidental ingestion 
dermal contact 
external radiation 

surface soil surface flyash material within subunit 
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TABLE B.3.1-1 
(Continued) 

Future Land Use Receptor Direct Contact Medium 

surface water 

Route of Exposure 

ingestion 
dermal contact 

Exposure Point Concentration 

'ederal Ownership 
Continued) 

Great Miami 
River Users 

Recreational User estimated concentrations in the Great Miami 
River 

estimated concentrations in the Great Miami 
River 

fish ingestion 

Agricultural User plants (homegrown 
produce imgated with 
water from Great 
Miami River) 

ingestion.of fruits and vegetables estimated concentrations in the Great Miami 
River 

livestock (grazing on 
crops imgated with 
water from Great 
Miami River) 

ingestion of beef and milk estimated concentrations in the Great Miami 
River 

Residential User surface water estimated concentrations in the Great Miami 
River 

ingestion 
dermal contact 
inhalation of particulates, volatiles, 
and gases 

inhalation of particulates, volatiles, 
and gases 

Without Federal 
3wnership 

Future Off-Property Farmer 
(adult and child), homegrown 
produce off-property, livestock 
grazing off-property , 
groundwater off-property 

air maximum estimated off-property future 
concentrations derived from airborne surface 
flyash material air modeling results 

plants (homegrown 
produce) 

ingestion of fruits and vegetables maximum estimated off-property future 
concentrations derived from deposited 
airborne surface flaysh material air modeling 
and groundwater modeling results 

maximum estimated off-property future 
concentrations derived from deposited 
airborne surface flyash material air modeling 
and groundwater modeling results 

modeled groundwater concentrations off-site a 
time when contamination is greatest in the 
Active Flyash Pile 

livestock (grazing at 
property boundary) 

ingestion of milk and beef 

ingestion 
dermal contact 
inhalation of volatiles released 
during household use 

groundwater 
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TABLE B.3.1-1 
(Continued) 

Receptor Direct Contact Medium Route of Exposure Exposure Point Concentration Future Land Use 

Vithout Federal 
)wnership 
Continued) 

Future On-Property Resident 
Farmer (adult and child), located 
idjacent to the subunit, 
homegrown produce on-property, 
livestock grazing on-property, 
groundwater on-property, RME 
snd CT estimates 

air inhalation of particulates, volatiles, 
gases, and indoor radon 

maximum estimated on-property future 
concentrations from airborne surface flyash 
material modeling results; indoor radon 
emissions quantitated 

plants (homegrown 
produce) 

ingestion of fruits and vegetables maximum estimated on-property future 
concentrations derived from deposited 
airborne surface flyash material air modeling 
and groundwater modeling results 

~~ 

maximum estimated on-property subunit future 
concentrations derived from deposited 
airborne surface flyash material air modeling 
and groundwater modeling results 

livestock (grazing on 
property) 

ingestion of milk and. beef 

~~ ~ 

incidental ingestion 
dermal contact 
inhalation of volatiles during 
household use 

modeled groundwater concentrations 
underlying Active Flyash Pile at time when 
concentration is greatest 

groundwater 

Future On-Property Resident 
Farmer (adult and child), located 
adjacent to the subunit, 
homegrown produce on-property , 
livestock grazing on-property, 
groundwater on-property, RME 
and CT estimates (continued) 

surface soil incidental ingestion 
dermal contact 
external radiation 

not quantitated; farmer is living and farming 
adjacent to subunit and therefore, not in direct 
contact with surface soil 

Future Homebuilder waste 
materiallsubsurface soil 

external radiation 
incidental ingestion 
dermal contact 

not quantitated; no building on the Active 
Flyash Pile anticipated 

air inhalation of particulates, volatiles, 
and gases 

not quantitated; no building on the Active 
Flyash Pile anticipated 
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TABLE B.3.1-1 
(Continued) 

livestock (grazing on 
property) 

perched groundwater 
directly underlying 
subunit 

Future Land Use 

ingestion of milk and beef 

ingestion, dermal contact, and 
inhalation of volatiles released 
during household use 

Without Federal 
3wnership 
:Continued) 

Receptor 

:uture Perched Groundwater 
Jser, homegrown produce on- 
ubunit, livestock grazing on- 
ubunit, groundwater on-property 
Solid Waste Landfill and Lime 
iludge Ponds only) 

Direct Contact Medium I Route of Exposure 

inhalation of particulates, volatiles, 
gases, and indoor radon 

produce) 

soil incidental ingestion 
dermal contact 
external radiation 

Exposure Point Concentration 

maximum estimated on-property future 
concentrations from airborne surface flyash 
material modeling results; indoor radon 
emissions quantitated 

maximum estimated on-property future 
concentrations derived from deposited 
airborne &face flyash material air modeling 
and groundwater modeling results 

maximum estimated on-property subunit future 
concentrations derived from deposited 
airborne surface flyash material air modeling 
and groundwater modeling results 

not quantitated; no perched groundwater at 
Active Flyash Pile 

not quantitated; no building on the Active 
Flyash Pile anticipated 
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property farmer resided adjacent to the subunit and simultaneously farmed that area. The on-property 

farmer for the Active Flyash Pile was placed adjacent to the subunit because the Active Flyash Pile is 

considered insufficiently stable to support a farm house and agricultural activities. This and other 

relevant information regarding receptors, routes of exposure, and exposure point concentrations for 

the Active Flyash Pile are summarized in Table B.3.1-1. 

B.3.1.2 Constituents of Potential Concern . 

The CPCs identified for surface flyash material (surface soil‘source), subsurface flyash material 

(subsurface soil source), and 1000 series well groundwater (perched water) are summarized in Tables 

B.3.1-2(a), (b), and (c), respectively (Attachment B.III), along with all relevant information regarding 

frequencies of detection, data distribution, 95 percent UCL’s, etc. Table B.3.1-3 summarizes CPCs 

for the appendix by medium. 

B.3.1.3 

The scenarios characterized for the Active Flyash Pile assuming continued DOE ownership with 

access controls are a trespassing youth; the off-property farmer and resident child using food products 

from livestock grazing off-property and from produce grown off-property; an on-property 

groundskeeper exposed to on-site contaminant concentrations; and a Great Miami River recreational 

user, a Great Miami River agricultural user, and a Great Miami River residential user. In the event 

that the FEMP lost access controls, a user of meat and milk products from livestock grazed on- 

property was also evaluated. 

Risk Characterization for Current Land Use 

B.3.1.3.1 TresDassine Youth 

Risk was characterized for the trespassing youth contacting CPCs directly in surface flyash materials 

(surface soil), surface water, and sediment. 

via inhalation of particulates derived from airborne surface flyash material. Exposure point 

concentrations for surface soil, surface water, and sediment were based on analytical data, while those 

for airborne particulates were based on air modeling results as described in the methodology section 

and in Appendix A and Section 5.0 of this RI report. 

Additionally, risk was, characterized for CPCs contacted 

The risks and hazards calculated for the trespassing youth exposed to contaminants in surface soil are 

presented in Table B.3.1-4 (Attachment B.111). Total risk due to exposure to all CPCs in surface soil 

by all routes of exposure is 2.6 x 10”. This is primarily due to external radiation from radium-226, 

$ 6  

FER\CRU~RI\TU~\APP-B\SECB~UMUO~~ 12, 1995 4:58pin B-3-8 



e 

e 

p -  

FEMP-OU02-6 FINAL 
January 21, 1995 

TABLE B.3.1-3 

ACTIVE FLYASH PILE 
OPERABLE UNIT 2 CONTAMINANTS OF POTENTIAL CONCERN 

Surface Soil 

arsenic 

beryllium 

lead 

thallium 

cesium- 137 

neptunium-237 

plutonium-23 8 

plutonium-2391240 

radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-2351236 

uranium-238 

Subsurface Soil 

arsenic 

beryllium 

lead 

thallium 

neptunium-237 

lead-2 10 

plutonium-23 8 

plutonium-2391240 

radium-224 

radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

horium-232 

horium-total 

iranium-234 

iranium-235 

iranium-2351236 

iranium-23 8 

!-methylnaphthalene 

)henanthrene 

Surface Water 

usenic 

Sediment 

arsenic 

berylium 

neptunium-237 

plutonium-238 

?lutonium-239/240 

radium-226 

radium-228 

~trontium-90 

iranium-234 . 

iranium-2351236 

iranium-238 . 

Groundwater (GMA) 

arsenic 

berylium 

lead 

molybdenum 

neptunium-237 

strontium-90 

uranium-234 

uranium-2351236 

uranium-23 8 

uranium-total 

2-methylnaphthalene 
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radium-228, thorium-228, thorium-232, and arsenic in surface soil for which risks of 6.0 x 
2.0 x 4.6 x lo6, 4.9 x and, 2.1 x were calculated, respectively. Additionally, risk 

from radium-226 (2.0 x 
total risk. Total chemical hazards calculated for a trespassing youth exposed to CPCs from active 

flyash material did not exceed a HI of 1.0. 

and arsenic (1 .O x 10") in sediment also contributed significantly to the 

Risks and hazards due to exposure to surface water for this receptor are presented in Table B.3.1-5 

(Attachment B.111). Total risk due to exposure to all CPCs in surface water did not exceed 

1.0 x lo6. Total HI for surface water was well below 1.0. 

B .3.1.3.2 Current Off-ProDertv Farmers 

Risk was characterized for the current off-property farmer and resident child contacting CPCs via 

inhalation of airborne particulates, ingestion of contaminants in airborne particulates via deposition on 

homegrown produce, and uptake in milk or beef from livestock grazing on particulates deposited on 

off-site grasses. For all of these routes of exposure, the exposure point concentration was based on 

air modeling results as described in Section B.2.0 of this appendix and Appendix A and Section 5.0 

of this RI report. 

Risks and hazards due to surface soil calculated for the current off-property farmer and resident child 

are presented in Tables B.3.1-6 and B.3.1-7, respectively (Attachment B.111). The risk and HI 

associated with inhalation of all CPCs in airborne soil particulates was 1.7 x and much'less than 

1.0 for the farmer, respectively. The risk and HI calculated for the off-property resident child were 

7.6 x lo-' and much less than 1.0, respectively. 

Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property resident 

farmer and child are given in Tables B.3.1-8(a) and B.3.1-8(b), respectively (Attachment B.111). 

Total risk for all CPCs consumed in beef and milk affected by dust deposition from the Active Flyash 

Pile was 4.7 x 

CPCs consumed in beef and milk was well below a HI of 1.0 for both the farmer and resident child. 

and 1.2 x lo-* for the farmer and resident child, respectively. Total HIS for all 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-property 

resident farmer and child are' given in Tables B. 3.1-9(a) and B. 3.1 -9(b), respectively 

(Attachment B.111). The total risk for all CPCs consumed in dust affected homegrown produce was 
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B.3.1.3.4 Current GroundskeeDer 

Risk and hazard to the current groundskeeper are given in Table B.3.1-11 (Attachment B.111). Total 

risk was 8.0 x l o 5  due mostly to external radiation from radium-226 (2.2 x lo5), radium-228 . 

(7.4 x lo-‘), thorium-228 (1.7 x lo’), and thorium-232 (1.8 x lo”) and ingestion of arsenic (8.3 x 10- 

‘)>in soil. Additional CPCs contributing greater than 1.0 x 10” risk are presented in Table B.3.1-11. 

Total HI was below 1.0. 

FEMP-OU02-6 FINAL 
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1.3 x lo7 and 4.4 x l o *  for the farmer and resident child, respectively. The total HI for all CPCs 

consumed in homegrown produce was well below 1.0 for both the farmer and resident child. 

B.3.1.3.3 

Risk was characterized for a current user of milk and meat products from livestock potentially grazing 

Current User of Milk/Meat Products. 

within the Active Flyash Pile boundaries. Exposure point concentrations in beef were derived from 

the maximum estimated on-property current deposition rates of airborne surface flyash material. 

Risk and hazard to the current user of milk and meat products are given in Table 3.1-10 

(Attachment 111). Total risk was 4.7 x Total HI is well below 1.0. 

B.3.1.4 

The future scenarios characterized for the Active Flyash Pile assuming continued federal ownership 

are the off-property farmer and resident child and an expanded trespasser. Future scenarios 

characterized for the Active Flyash Pile assuming private ownership are an on-property farmer and 

resident child living and farming adjacent (outside the subunit battery limits) to the Active Flyash 

Pile. The presence of a residence directly on the Active Flyash Pile was considered infeasible due to 

Risk Characterization Resident for Future Land Use 

. 

. steep, unstable slopes. An off-property farmer and resident child are evaluated under the private 

ownership assumption. Therefore, risks for a future homebuilder or perched groundwater user were 

not evaluated for this subunit. Users of the Great Miami River were also evaluated assuming federal 

and private ownerships. 

B.3.1.4.1 Future Off-Propertv Farmer 

For the future off-property farmer and resident child, private ownership or federal ownership, risks 

were calculated for exposure to CPCs in airborne surface flyash and groundwater migrating off-site. 

Receptors were presumed to contact CPCs in air via inhalation of airborne particulates; by 
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- consumption of homegrown produce on which airborne surface flyash was deposited and that was 

irrigated with contaminated groundwater; by ingestion of milk and beef from cattle grazing on 

vegetation on which airborne surface flyash was deposited and that consumed contaminated 

groundwater; and by ingestion of, dermal contact with, and inhalation of contaminants groundwater. 

All of the exposure point concentrations for this scenario were derived from modeling results as 

described in the Section B.2.0, Appendix A, and Section 5.0 of this RI report. 

Risks and hazards calculated for the future off-property farmer and resident child (private and federal 

ownership) exposed via direct inhalation of airborne contaminants are presented in Tables B.3.1- 

12(a), B.3.1-12@), B.3.1-12(c), and B.3.1-12(d), respectively (Attachment B.111). Total risk 

associated with inhalation of CPCs in airborne soil particulates is 1.7 x and 7.6 x lo9,  for the 

future off-property farmer (private and federal ownership) A d  resident child (private and federal 

ownership), respectively. There were no hazards associated with inhalation of CPCs emanating from 

the Active Flyash Pile for either off-property receptor. 

Risks and hazards.associated with ingestion of CPCs in beef and milk for the off-property farmer and 

resident child (private and federal ownership) are given in Tables B.3.1-13(a), B.3.1-13(b), B.3.1- 

13(c) and B.3.1-13(d), respectively (Attachment B.111). The total risk for all CPCs consumed in beef 

and milk was 4.7 x lo-'' and 1.2 x lo-'' for the farmer and resident child (private and federal 

ownership), respectively. Total HIS for all CPCs consumed in beef and milk was well below 1.0 for 

both the farmer and child (private and federal ownership). 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-property 

farmer and resident child (private and federal ownership) are given in Tables B.3.1-14(a), B.3.1- 

14(b), B.3.1-14(c), and B.3.1-14(d), respectively (Attachment B.111). Total risk for all CPCs 

consumed in homegrown produce was 1.4 x 

federal ownership), respectively. Total HI for all CPCs consumed in homegrown produce was below 

1.0 for both the farmer and child (private and federal ownership). 

and 4.4 x 10" for the farmer and child (private and 
' 

Risks and hazards associated with exposures of the off-property farmer and resident child (private and 

federal ownership) to groundwater are given in Tables B.3.1-15(a), B.3.1-15(b), B.3.1-15(c), and 

B.3.1-15(d), respectively (Attachment B.111). Total risk via all rout& of direct exposure to 

groundwater (ingestion, inhalation, and dermal contact) for the farmer was 6.4 x 10" 6.4 x lod and 
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for the child was 2.8 x lo-'. Most of this risk is attributable to ingestion of radionuclides uranium- 

324, and uranium-238. Total HIS via all routes of direct exposure to groundwater for both the farmer 

and child are less than 1.0. 

B.3.1.4.2 Future Exoanded TresDasser 

The expanded trespasser was assumed to contact CPCs directly via inhalation of airborne particulates 

of surface soil; ingestion and dermal contact with surface soil, sediment, and surface water; and 

external radiation resulting from exposure to surface soil and sediment. Most of the exposure point I 

concentrations for this scenario were derived from the analytical data for the subunit, with the 

exception of air and surface water which were derived using modeled data. 

Risks and hazards calculated for the future on-property expanded trespasser due to direct exposure to 

soil and to airborne particulates are presented in Table B.3.1-16 (Attachment B.111). Total risk due to 

exposure to all CPCs in soil by all exposure pathways was 4.5 x 

direct radiation exposures to radium-226, radium 228, thorium-228, and thorium-232 which had risks 

of 1.2 x lo5 9.5 x 10" and 1.0 x lo", respectively, and dermal contact with arsenic (5.3 x 

soil. Total hazard to this receptor was less than 1.0. 

This was primarily due to 

in 
I1 

Risks and hazards calculated for exposure to surface water are presented in Table B.3.1-17(a) 

(Attachment B.111). Total risk due to exposure to CPCs in surface water did not exceed the 1.0 x lod 

risk level and total HI was less than 1.0. 

Risks and hazards calculated for exposure to sediment are presented in Table B.3.1-17(b) (Attachment 

111). Total risk via all routes of direct exposure to sediment (ingestion, dermal contact and external 

radiation) was 4.0 x lo6. This risk was primarily due to direct irradiation from radium-226 with an 

associated risk of 2.0 x 1Oa,and dermal contact with arsenic which.had a risk of'lO x lo6. The total 

HI to this receptor was less than 1.0. 

B.3.1.4.3 Future On-ProDertv Farmers 

Risks were quantified for the future on-property farmer and resident child living and farming adjacent 

to the Active Flyash Pile and using groundwater contaminated by the Active Flyash Pile. Risks were 

calculated for inhalation of airborne particulates estimated from air modeling results of the Active 

Flyash Pile; ingestion of homegrown produce on which airborne surface soil was deposited and 
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which was irrigated with contaminated groundwater; and ingestion of milk and beef from livestock 

consuming vegetation on which airborne surface tl yash was deposited and drinking contaminated 

groundwater directly underlying the Active Flyash Pile. Exposure point concentrations used in 

estimating risk for these routes of exposure were derived from air and groundwater modeling results, 

as described in Section B.2.0, Methodology and Appendix A and Section 5.0 of this report. Both 

RME and CT risks and hazards were estimated for the on-property farmer. 

Risks associated with ingestion, dermal contact, and inhalation of contaminants in groundwater 

migrating from waste matter in the Active Flyash Pile were assessed independently in order to 

evaluate the specific contribution to risk resulting from migration of contaminants from the Active 

Flyash Pile into groundwater. Risks associated with direct contact to surface soil was not evaluated 

for this scenario since the on-property farmer is located adjacent to the subunit (Le., not directly on 

the subunit)and therefore, is not exposed directly to the surface soil from the subunit. 

Risks and hazards for an Active Flyash Pile on-property RME farmer and resident child exposed to 

CPCs in airborne surface soil are given in Tables B.3.1-18(a) and B.3.1-18(b), respectively 

(Attachment B.111). The total risk for the RME farmer from soil was 1.7 x lo6; and for the child 

was 7.6 x lo-*. Total HIS from soil to both receptors were below 1.0. 

Risks and hazards associated with exposure to contaminants via direct contact with groundwater for 

the RME future on-property farmer and resident child are given in Tables B.3.1-19(a) and 

B.3.1-19@), respectively (Attachment B.111). Total risk for the RME farmer from groundwater was 

4.7 x lo” due mostly to ingestion of uranium-234 and uranium-238. Total risk for the resident child 

from groundwater was 2.0 x 
farmer was less than 1.0, but for the child was 1.7 due to potential ingestion of uranium total in 

ground water. 

due mostly to ingestion of the same CPCs. The HI for the adult 

Risks and hazards associated with exposure to contaminants in homegrown produce for the RME 

farmer and resident child are given in Table B.3.1-20(a) and B.3.1-20@), respectively (Attachment 

B.111). The total risk associated with homegrown produce for the RME farmer was 2.6 x 

the child was 2.1 x lo6.  This was mostly due to the estimated uptake of radium-226, strontium-90, 

uranium 235/236, and arsenic in produce. HIS were below 1.0 for both receptors. 

and for 

B-3-14 
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resident child are given in Table B.3.1-21(a) and B.3.1-21@), respectively (Attachment B.111). The 

risk associated with beef and milk for the farmer was 7.6 x 10" and for the child was 1.4 x 

Total HIS were below 1.0 for both receptors. 

CT estimates of risk and hazard for the future on-property farmer associated with exposures to 

surface soil, groundwater contaminated by the Active Flyash Pile, homegrown produce, and beef and 

milk are given in Tables B.3.1-22, B.3.1-23, B.3.1-24 and B.3.1-25, respectively (Attachment B.111). 

Risks associated with surface soil were 1.3 x Risks exceeding 1.0 x 10" were associated with 

exposures to groundwater (2.8 x 10") due primarily to the presence of uranium-238. Total risk 

associated with ingestion of homegrown produce and beef and milk is 1.4 x and 3.6 x lo7,  

respectively. The greatest proportion of all these risks were due to the estimated presence of 

uranium-238 in groundwater dust. All HIS were below 1.0. 

B.3.1.4.4 

Risk and hazards to the users of the Great Miami River were determined under three exclusive users: 

recreational, agricultural, and residential. Risks and hazards to the recreational user of the Great 

Miami River exposed to CPCs in surface water are presented in Table B.3.1-26(a) (Attachment B.111). 

Total risk from surface water to this receptor is 1.4 x l o 9  due to ingestion of fish containing arsenic. 

Total hazard was less than 1.0. Risk and hazards to the agricultural user of the Great Miami River 

are present in Tables B.3.1-26(b) and B.3.1-26(c) (Attachment B.111). Total risk and hazard 

associated with ingestion of contaminated beef and milk is 5.5 x lo-''. Total risk and hazard 

associated with ingestion of contaminated produce is 3.0 x Risk associated with ingestion of 

produce containing estimated containing estimated concentration of arsenic was the primary 

contaminant during risk. Total hazard was less than 1.0, Risks and hazards to the residential user of 

the Great Miami River are presented in Table B.3.1-26(d) (Attachment B.111). Total risk associated 

with direct contact exposures to river water (inhalation, ingestion, and dermal contact) was 7.7 x 

due mostly to the ingestion of estimated concentrations of arsenic in surface water. The total hazard 

for this receptor is less than 1.0. 

Future Great Miami River User 

@ 

B.3.1.5 

Ambient radon emissions potentially associated with the Active Flyash Pile, estimated as described in 

Section B.2.0, are summarized in Table B.3.1-27 for each receptor. Risks that would result at the 

Risks Due to Estimated Radium-222 Emission 

4) 
FER\CRUZRI\TLCWP-B\SECB3UmunrY 12. 1995 4:58pm B-3-15 



1 

IChild 
*Represents the 

1.6E+00 
maximum surface soil Ra- 
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TABLE B.3.1-27 
ACTIVE FLYASH PILE 

RISKS DUE TO -TED RN-222 EMISSION 

I Bad 

lackground RN-222 
iir Concentration 
pCi/m3)** 

!!!!E!- 

ntake 
PCi) 

7.4E+O 

3.OE+O 

5.5E+O 

.2E+03 

1.2E+O 

3.7E+O 

2.7E+O 

6.7E+O 

Subunit 

4aximum RN-222 
Lir Concentration 
pCl/m3)* 

ntake 
PCI) 

3.7E+O 

1 . ~ E + o  

2.8E+O 

3.2E+O 

5.9E+O 

1.9E+O. 

1.4E+(L 

3.4E + 0: 
'6 hit of 1 

Risk Risk 

Current 
Trespassing 

1.8E+00 

1.3E-01 

1.3E-01 

1.8E+00 

1.8E+00 

1.6E+00 

1.6E+00 

2.9E-4 

1.2E-4 

2.2E-4 

2.4E-4 

4SE4 

3.6E-01 Youth 

CurrentIFuture 
Off-Property 
Fanner 

Currenfluture 

Child 

Current 
Groundskeeper 

Future 
Expanded 
Trespasser 
(Adult + Child) 

Future, Rh4E 
On-Property 
Fanner 

off-Property 

Future, CT 
On-Property 
Fanner 

Future 
On-Property 

5.7E-0 

2.3E-0 

4.3E-11 

4.8E-01 

8.9E-0' 

2.9E-0' 

2.1E-01 

5.2E-O! 

2.6E-02 

2.6E-02 

3.6E-01 

3.6E-01 

SE-4 

.1E4 

3.2E-01 

3.2E-01 

3.2E-01 2.6E4 
pC i/g . . -  

**Assumes RA-226 concentration is 1.228 pCi/g in surface soil and 0.78 pCi/g in subsurface soil. 
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Active Flyash Pile assuming radon emissions were equivalent to what would naturally occur if 

radium-226 were present at background concentrations are presented for comparison. The future on- 

property RME farmer is associated with a risk of 1.5 x lo6. 

B.3.1.6 

Tables B.3.1-28 and B.3.1-29 summarize risk and hazard, respectively, associated with the Active 

Flyash Pile for all receptors assuming current land use. Exposure of the trespassing youth and 

groundskeeper to contaminated surface soil were associated with carcinogenic risks greater than 

1.0 x due primarily to radium- 

226, radium-228, thorium-228, and thorium-232 in soil via external radiation, and to arsenic in soil 

via dermal contact. Exposure via the soil pathway contributed the greatest portion of total risk which 

was 81.67 percent. Total carcinogenic risk to the groundskeeper was 8.0 x lo-’ due mostly from 

external radiation of radium-226, radium-228, thorium-228, and thorium-232 in soil and dermal 

Summary of the Active Flvash Pile 

Total carcinogenic risk to the trespassing youth was 2.6 x 

contact with arsenic in soil. .Exposure via the soil pathway contributed the greatest portion of total 

risk which was 99.69 percent. No exposures resulted in HIS exceeding 1.0. 

Tables B.3.1-30 and B.3.1-31 summarize risks and hazards, respectively, associated with the Active 

Flyash Pile for receptors assuming future land use. The greatest risks associated with the Active 

Flyash Pile are from direct contact with surface soil and groundwater. Total estimated risk to the 

expanded trespasser was 4.9 x due mostly to the estimated presence of radium-226, radium-228, 

thorium-228, thorium-232, and arsenic in surface soil which accounted for approximately 25, 8, 19, 

. 

21., and 11 percent of the total risk to this receptor, respectively. 

Total estimated risk to the off-property farmer. exceeded the 1 .O x level due mostly to direct 

exposure to the estimated fuhre concentrations of uranium-234 and uranium-238 in groundwater 

which together accounted for about 55 percent of total risk to this receptor and homegrown produce 

irrigated with contaminated groundwater containing radium-226, strontium-90, and uranium-235/236 

which accounted for 27 percent of the total receptor risk. 

Total estimated risks to future on-property residents were greater than 1.0 x 

RME farmer and child were 8.4 x 10” and 5.7 x 

uranium-234 uranium-238 in groundwater which accounted for about 54 and 34 percent, respectively, 

of total risk to this receptor and homegrown produce irrigated with contaminated groundwater 

Total risks to the 

respectively, due mostly to the presence of 
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RNneccr 
CS-137 
NP-237 
W-238 
p v - 2 3 9 m  
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 ' 
TH-232 
U-234 
U3-235l236 
U- 23 8 
Torn1 Radiobglc Rid 
A d  
&IylliUm 
&nzo(E)Mthnccac 
Ruuo(r)py- 

Msairan 
sod 

tknzo(b)fluonnthm 
Total C3anlcal R i d  

1 2.4609 

2.8509 
1 1.9510 

2.4E.11 
2.6508 
8.9509 
2.6608 
LIE-09 
3.5810 
1.6508 
1.1507 

i 1 . ~ 0 9  

TOTAL 
SU~CWC NP-237 

8.2510 0.12% 0.00% 
3.9510 0.0616 0.0016 
1.7508 2.51% 0.07% 
1.5E-09 0.22% 0.01% 
7.8E-10 0.11% 0.00% 
1.8E-08 2.59% 0.07% 
8.OE-10 0.12% 0.00% 
3.IE-08 4.53% 0.12% 
1.9507 27.67% 0.75% 
4.3507 61.45% 1.66% 
7.5508 10.88% 0.29% 
5.0507 72.33% I.%% 
6.9607 100.00% 2.71% 
NIA 
NIA 
1.7E-07 4.19% 0.65% 
5.9510 0.01% 0.00% 
2.8E-10 0.01% 0.00% 
2.0506 49.86% 7.73% 
6.6507 16.58% 2.57% 
6.0510 0.02% 0.00% 
2.OE-IO 0.01% 0.00% 
2.5E.09 0.06% 0.01% 

2.88-06 70.95% 11.01 % 
8.6E-09 0.22% 0.03% 

1.0506 25.60% 3.97% 
1.4E.07 3.45% 0.53% 
I.2E.W 29.05% 4.51% 

Water PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
U-234 
U-235R36 , 

U-238 
Total Radbbgic  Rid 

Beryllium 
Anmic 

Torn1 cllanlcal R i d  
TOTAL 

0MRSurf.cs Ancnic 

NIA 
NlA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA I NIA 
I 

NIA 
NIA 

Water Total 
S a d k t  NP-237 

W-238 
W-239I240 
RA-226 
RA-228 
SR-90 
U-234 
U-235l236 
U-238 
Total Radwbglc Risk 
Ancnic 
BCrYlliUm 

'fmp..lmt 

3.9507 
5.2E-07 
2.5E-09 
1.2509 
6.0506 
2.0506 
1.9E-09 
4.6506 
2.8E-09 
4 . 9 m  
2.7509 
8.3509 
3.3E-08 
1.8MS 

2.49% 2.04% 
0.01% 0.01% 
0.01% 0.00% 

28.49% 23.27% 
9.42% 7.69% 
0.01% 0.01% 

21.86% 17.85% 
0.01% 0.01% 

23.29% 19.02% 
0.01% 0.01% 
0.04% 0.03% 
0.16% 0.13% 

87.68% 71.61% 
2.1506 10.13% 8.27% 
4.3507 2.08% 1.70% 
1.7509 0.01% 0.01% 
1.9508 0.09% 0.07% 
2.8509 0.01% 0.01% 
2.6E-06 12.32% 10.06% 

8.00% 
1.37% 
0.63 % 
1.62% 
0.11% 
0.01% 

14.88% 
5.18% 

14.92% 
4.70% 
0.20% 
9.39% 

61.02% 

2.88% 
0.49% 
0.23 % 
0.58% 
0.04% 
0.01 % 
5.35% 
1.86% 
5.37% 
1.69% 
0.07% 
3.38% 

21.95% 
6.5508 37.85% 13.61% 
1.9E.09 1.11% 0.40% 
3.3512 0.00% 0.00% 
3.6511 0.02% 0.01% 
5.3512 0.00% 0.00% 
6.7508 38.98% 14.02% 

2.5510 3.29% 
4.3511 0.56% 
2.0511 0.26% 
5.1511 0.67% 
3.5612 0.05% 
4.4513 0.01% 
4.7510 6.12% 
1.6510 2.13%' 
4.7EIO 6.14% ' 

1.5510 1.93% 
6.3512 0.0896 
2.9510 3.87% 
1.9509 25.12% 

0.38: 
0.075 
0.03 I 
0.08 I 
0.01 9 
0.009 
0.719 
0.259 
0.71 9 
0.229 
0.01 9 
0.459 
2.899 

5.5509 72.10% 8.379 
1.6510 2.13% 0.259 

3.0512 0.04% 0.004 

5.7509 74.88% 8.629 

2.8E-I3 0.00% 0.009 

4.5Fr13 0.01% 0.00'1 

2.IE-05 100.00% 81.67%1 1.7807 100.00% 35.9781 7.6E-09 100.00% 11.529 
1.2507 17.41% 0.47%1 NIA I NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

4.OE-06 100.00% IS.SI%~ I 

Uvrof  %TOW '16TOt.I 
Milk Medium Receptor 

l a d M a t  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

I 



T A B U  B3.1-28 
(COntinUed) 

td 
P 
CL 

W 

Wrameter 
soil cs-137 

NP-237 
PU-238 
PU-23912AO 
RA-226 ' 

RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
Total Radiologic Rish 
Arsenic 
Beryllium 
Bwo(a)Ulth~CCnc 
Benzo(a)pyrene 
Benzo(b)fluoranthenc 

Total Qltmical Rish 
TOTAL 

Surface NP-237 
Wnkr PU-238 

PU-2391240 
RA-226 
RA-228 
SR-90 

U-2351236 

Total Radiologic RUi 
Arsenic 
Beryllium 

U-234 

U-238 

Total Qltmical Risl 
TOTAL 

GMR Surface Arsenic 
Water Torat 
Sediment NP-237 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 
Total Radiologic Rich 
Arsenic 
Beryllium 

Total Cltmicrrl Rich 
TOTAL 

FER\CRU2RMBQ\CAFP-COC.XL.S; 8/31/94; 4 5 7  P M  

% Total % Total 
Grounds- Medium Receptor 

&r && && 
1.5E-06 1.86% 1.85% 
2.OE06 2.54% 2.54% 
1.9E-08 0.02% 0.02% 
8.8E-09 0.01% 0.01% 
2.2E-05 28.28% 28.19% 
7.4B06 9.30% 9.21% 

1.7EOS 21.59% 21.53% 
2.3E-08 0.03% 0.03% 
1.8E-OS 23.02% 22.95% 
2.2B08 0.03% 0.03% 
3.2B08 0.04% 0.04% 

6.9805 86.93% 86.66% 
8.3E-06 10.46% 10.42% 
2.OE06 2.48% 2.48% 

8.6E-08 0.11% 0.11% 

1.OE-05 13.07% 13.03% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.4E-08 0.02% 0.02% 

1.5E-07 0.18% 0.18% 

7.9E-09 0.01% 0.01% 

1.3E-08 0.02% 0.02% 

7.9E-05 100.00% 99.69% 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

Great % Total % Total 
LiamiRiver Medium Reccptor 
Rcc.user Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

, 
1.4E09 100.00% 100.004 
1.4E-09 100.00% 100.004 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA. 
NIA 

NIA 
NIA 

Great %Total %Total 
I i R i v c r  Medium Receptor 
caid.User && 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

7.7E-09 100.00% 100.00% 
7.7E-09 100.00% 100.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

Great %Total %Total 
IiamiRiver Medium Receptor 
An. User Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
. NIA 

9' 



Redon 

1AL.L MEDlA 

Medium Peram&r 
Homegrown CS-137 
P ~ U C C  NP-237 

(Dust PU-238 
Affected) PU-2391240 

RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 . 
Total Radiologic Risk 

Arsenic 
Beryllium 
Benzo(a)nnthracene 
k 4 a ) p y - e  
ko(b)fluoranthenc 

Total Chemical Risk 
TOTAL 

Homegrown Arsenic 
Produce 
(GMR Surf. 

I I 

2.6Eo5 4.8E-07 6.6E0S 4.7E07 

Wstcr A f f d )  Total 
BccflMilk (3-137 

% Total %Total 
r m p i n g  Medium -tor 

(Dust NP-237 
Affected) PU-238 

PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TU-230 
TH-232 
U-234 
U-2351236 

Total Radiologic Risk 
Arsenic 
Beryllium 
B ~ ~ ~ o ( a ) ~ t h r a c e n e  

ko(b)fluomnthene 
Total Chemical Risk 

U-238 

k o ( a ) p y - e  

Off-Propcrty % Total % Total Off-Propelty % Total % Total Uacrof % Total % Total 
Reaidcat Medium Receptor Resident Medium Receptor Milk Medium RavDtor 

TOTAL 
BccfIMilk Arsenic 

Farmer Risk - 
4.OE-I1 0.03% 0.01% 
1.3E-09 0.96% 0.28% 
1.7E-10 0.12% 0.04% 
8.4E-11 0.06% 0.02% 
4.IE-09 2.89% 0.85% 
3.5E-IO 0.25% 0.07% 
2.OE-10 0.14% 0.04% 
2.3E-IO 0.16% 0.05% 
5.2E-I1 0.04% 0.01% 

6.4E-11 0.05% 0.01% 
2.8E-12 0.00% 0.00% 

7.2E-09 5.15% 1.51% 

5.2E-IO 0.37% 0.11% 

l.lE-10 0.08% 0.02% 

1.2E-07 84.85% 24.89% 
1.3E-08 9.51% 2.79% 
5.3811 0.04% 0.01% 
5.6510 0.40% 0.12% 
8.4E-11 0.06% 0.02% 
1.3E-07 94.85% 27.83% 

(GMR S u d  
Wntcr A f f d )  Total 
Ambient 

Risk 
2.8512 0.01% 
9.5511 0.21% 0.14% NIA 
1.2Ell 0.03% 0.02% NIA 
5.9512 0.01% 0.01% NIA 
2.9510 0.65% 0.44% NIA 
2.5511 0.06% 0.04% NIA 
1.4811 0.03% 0.02% NIA 
1.6E-11 0.04% 0.02% NIA 

* 3.7512 0.01% 0.01% NIA 

4.5E12 0.01% 0.01% NIA 
2.0513 0.00% 0.00% NIA 

5.1810 1.15% 0.77% 

3.6E-11 0.08% 0.06% NIA 

7.8E-12 0.02% 0.01% 

3.9E-08 88.43% 59.59% NIA 
4.4809 9.91% 6.68% NIA 
1.7E-11 0.04% 0.03% NIA 
1.8E-IO 0.42% 0.28% NIA 
2.8E-11 0.06% 0.04% NIA 
4.4E-08 98.85% 66.62% 

Youth Risk Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- - -  

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

1.4E-07 100.00% 29.34% 4.4E-08 100.00% 67.39% 
NIA NIA NIA 

0.04% 
0.00% 
0.00% 
0.00% 
0.15% 
0.01% 

0.00% 
O,OO% 
0.00% 
0.00% 
0.00% 
0.00% 
0.24% 
8.65% 
0.32% 
0.02% 

0.07% 

0.03% 

0.47% 

2.4811 
4.7E-I3 
1.OE-I5 
5.4E-16 
1.3510 
7.28-12 

4.8E-14 
5.2514 

.5.2&13 
1.6E-12 
7.2E-I4 
2.8E-12 
1.9E-10 
9.8B.09 
2.4E-10 
4.5E-11 

2.0510 

2.9E-11 

1.3E-09 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

0.21% 0.04% 
0.00% 0.00% 
0.00% 0.00% 

1.07% 0.19% 
0.00% 0.00% 

0.06% 0.01% 
0.25% 0.04% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.00% 
0.00% 0.00% 
0.02% 0.00% 
1.64% 0.29% 

83.14% 14.8016 
2.05% 0.37% 
0.38% 0.07% 

11.07% 1.97% 
1.71% 0.30% 

NIA 
NIA 
NIA 
NIA 
NIA 

1.9E-09 0.41% 
6.1811 0.01% 
9.7E-14 0.00% 

7.2509 1.54% 
S.IE-14 0.001 

4.IE-10 0.09% 
1.6E-09 0.34% 
3.IE-12 0.00% 
3.3E-I2 0.00% 
3.3511 0.01% 
8.9E-11 0.02% 
4.OE-I2 0.00% 
1.6510 0.03% 
1.2E-08 2.45% 
4.2E-07 88.5516 
1.5E-08 3.26% 
7.9E-10 0.17% ‘ 

2.3E-08 4.83% 
3.5E-09 0.74% 

NIA 

4.6E-08 97.55% 9.53% 
4.7B-08 100.00% 9.77% 

NIA 

1.9E-IO 0.41% 
6.1E-12 0.01% 
9.7E-15 0.00% 
5.1E-15 0.00% 
7.2510 1.54% 
4.1E-11 0.09% 
1.6E- IO 0.34 $6 
3.1E-13 0.00% 
3.3E-I3 0.00% 
3.3812 0.01% 
8.9E-12 0.02% 
4.OE-13 0.00% 
1.6E- I I 0.03 % 
l.lE-09 2.45% 
4.2E-08 88.56% 
1.5E-09 3.27% 
7.8E-11 0.17% 
2.3E-09 4.82% 
3.5E-10 0.74% 

1.2E-08 98.36% 17.51% 4.6E-07 97.55% 97.5511 
1.2E-08 100.00% 17.80% 4.7E-07 100.00% 100.00% 

NIA NIA 

2.9E-08 I .2E-07 2.28-09 NIA 

- 
0.41% 
0.01 % 
0.00% 
0.00% 
1.541 
0.09% 
0.341 
0.00% 
0.001 
0.01 1 
0.021 
0.00% 
0.03% 
2.45% 

88.55% 
3.26% 
0.17% 
4.83 E 
0.74% 



: .': 

P '  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

? 
Y x 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Medium Parameter 
Homegrown CS-137 
Produce NP-237 

(Dust PU-238 

RA-226 
RA-228 
SR-90 
m-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Aff") PU-2391240 

Total Radiologic Risk 

Arsenic 
Beryllium 
Bcnzo(a)anthraccnc 
Benzo(a)pynne 
Bauo@)fluoranthurc 

Total C3emicaI Risk 
TOTAL 

Homegrown Arsenic 
Produce 

Wskr Affmcd) Totul 
EkflMilk (3-137 

(Dust NP-237 

(GMR Surf. 

Affected) PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

Total Radwlogic Risk 
Arsenic 
Beryllium 

Bcnzo(a)pyrcnc 
Bcnzo(b)fluoranthenc 

Total chemical RLrk 

U-238 

&IKo(fi)M&IBCenC 

NIA 
TOTAL 

BeeflMilk Arsenic NIA 
(GMR Surf. 

Ambient 
RlUi"" 

Wakr Affmcd) Total 
2.4E-07 

A Total '16 Total 
3rounds- Medium Receptor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

TABLE B.3.1-28 
(continued) 

Great %Total %Total 
H i R i v c r  Medium @tar 
Rcc.User Risk l& - -  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

Gnat 46 Total 96 Total 
lismiRiver Medium Raccptor 
!esid.User - -  Risk E 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 

Great %Total %Total 
IiemiRiver Medium Receptor 
A ~ . U s e r  l& 

NIA 
NIA 

. NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

3.OE-09 100.00% 84.4391 

3.OE-09 100.00% 84.439 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

5.5E-10 100.00% 15.575 

5.5E-10 100.00% 15.579 
NIA 

IALL MEDIA 8.OMS .1.37W 7.67- 3.53w 
NIA si nifies that exposure of the receptor to the indicated medium is not applicable. 
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%Total %Total 
Trespassing Medium Receptor 

y o u t h -  Hazard - Hazard 
2.3E-02 74.88% 64.68% 
1.2E-04 0.38% 0.33% 
7.78-03 24.74% 21.37% 
3.1E-02 100.00% 86.39% 
4.78-03 96.72% 13.17% 
1.6E-04 3.28% 0.45% 
4.9E-03 100.00% 13.61% 
NIA 

l.lE-02 41.54% 31.44% 
1.6E-02 58.46% 44.25% 

Off-Property %Total %Total Off-Pmperty %Total % Total 
Resident Medium Receptor Resident Medium Receptor 

Child 
NID NID 
NID NID 
NID NID 

NIA NIA 
NIA NIA 

NIA NIA 

NIA NIA 
NIA NIA 

2.7E-02 100.00% 75.69%1 I 
. NIA I 2.38-04 89.64% 36.77%( 8.7E-04 89.64% ,41.119 

Medium 
Soil 

Surface 
Water 

GMR Surface 
Water 
Sediment 

Homegrown 
Produce 

(Dust 
Affected) 

Homegrown 
Produce 
(GMR Surf. 

Water Affected) 
BeeflMilk 

(Dust 
Affected) 

BeeflMilk 
(GMR Surf. 

Water Affected) 

NIA 
NIA 

Parameter 
Arsenic 
Beryllium 
Thallium 

Arsenic 
Beryllium 

Arsenic 

Arsenic 
Beryllium 

Arsenic 
Beryllium 
Thallium 

Arsenic 

Toral 

Total 

Toral 

. Toral 

Torai 

Torai 
Arsenic 
Beryllium 
Thallium 

Arsenic 
Torai 

Tofa 

0.10% 2.4E-06 0.25% 0.119 
4.15% I 9.98-05 10.11% 4.649 

6.2E-07 0.25% I 2.6E-05 10.11% 

NIA 

NIA 
NIA 
NIA 

2.5E-04 100.00% 41.02% 9.7E-04 100.00% 45.869 
NIA NIA 

7.9E-05 21.67% 12.78% 2.28-04 18.86% 10.219 
7.1E-08 0.02% 0.01 % 1.3E-07 0.01% 0.01 4 
2.9E-04 78.31% 46.19% 9.3E-04 81.13% 43.939 

I 3.6E-04 100.00% 58.98%1 1.2E-03 100.00% 54.149 
NIA NIA I NIA 

User of 5% Total % Total 
Milk Medium Receptor 

and Meat Hazard Hazard 
NIA 
NIA 
NIA 

NIA 
NIA 

- - -  

NIA 

NIA 
NIA 

. NIA 
NIA 
NIA 

NIA 

7.9E-04 21.63% 21.635 
7.1E-07 0.02% 0.025 
2.98-03 78.35% 78.355 
'3.7E-03 100.00% 100.00% 

NIA 

3 .mA2 6 . 2 F A  2.1FA3 3.m.43 I 
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Parameter 
Arsenic 
Beryllium 
Thallium 

Arsenic 
Beryllium 

Tota 

p 
Arsenic 
Beryllium 

Arsenic 
Beryllium 
Thallium 

Arsenic 

Tofa 

Tota 

TABLE B.3.1-29 
(continued) 

%Total %Total 
Grounds- Medium Receptor 

4.3E-02 73.50% 73.50% 
7.5E-03 12.65% 12.65% 
8.2E-03 13.85% 13.85% 
5.9E-02 100.00% 100.00% 
NIA 
NIA 

k e e p e r - -  

Great % Total %Total 
diami River Medium Receptor 
Rec. User Hazard Hazard --- 

NIA 
NIA 
NIA 

Great %Total % Total 
Miami River Medium Receptor 
Resid. User Hazard Hazard 

NIA 
NIA 
NIA 

NIA 
NIA 

Great %Total %Total 
l i a d  River Medium Receptor 
Ag. User Hazard Hazard 

NIA 
NIA 
NIA 

NIA 

Medium 
Soil .. ... ... . 

. -  

Surface 
Water 

GMR Surface 
Water 
Sediment 

NIA 
NIA NIA 

NIA NIA 6.1E-06 100.00% 100.00% 
6.1E-06 100.00% 100.00% 
NIA 
NIA 

1.5E-05 100.00% 68.51% 
1.5E-05 100.00% 68.51% 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

5.7E-06 100.00% 84.43% 

NIA 
NIA 
NIA 

Homegrown 
Produce 

(Dust 
Affected) 

Homegrown 
Produce 
(GMR Surf. 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

. ,  

NIA 5.7E-06 100.00% 26.59% 

5.7E-06 100.00% 26.59% 
NIA 
NIA 
NIA 

5.7E-06 100.00% 84.43% 
NIA NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

Beryllium 
Thallmm 

Arsenic 

I .  
Tota 

(Dust 
Affected) 

BeeflMilk 

NIA 
NIA 

1.0E-06 100.00% 15.57% NIA 1.0E-06 100.00% 4.90% NIA 
(GMR Surf. 

Water Affected) I Tota 1.0E-06 100.00% 4.90% 1.0E-06 100.00% 15.57% 

1AL.L. MEDIA 5.9E-02 6.1E-06 2.1E-05 6.7E-06 I 
NIA signifies that exposure of the receptor to the indicated medium is not applicable. 
NID - Not determined because toxicity data are not available. 
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TABLE B.3.1-30 
ACZTYE FLYASH PILE 

FUTURE LAND USE 
SUMMARY OF TOTAL CARCINOGENIC RISK 

Rcceptor 
- Risk 
0.00% 
0.03% 
0.01% 
0.00% 
0.01% 
0.0096 
0.00% 

. 0.06% 
0.02% 
0.06% 
0.0296 
0.00% 
0.04% 
0.26% 

0.76% 
0.02% 
0.00% 
0.00% 
0.00% 
0.79% 

Medium - 
surface soill 
Air 

&.child 
JFcd.Olvn.) 

2.7E-14 
2.5E-10 
4.3E-11 
2.OE-11 
5.1E-11 
3.5E-12 
4.4E-13 
4.7E-10 
1.6E-10 
4.7E-10 
1.5E-10 
6.3E-12 
2.9E-10 
1.9E-09 

5.5E-09 
1.6E-10 
2.8E-13 
3.OE-12 
4.5E-13 
5.7E-09 

Groundwatrr 
0.54% 

12.01% 
0.64% 

23.21% 
0.00% 

38.01% 
0.10% 
0.01% 
0.11% 

Paramaer 
(3-137 

3.9E-09 1.43% 
8.7E-08 31.49% 
4.6E-09 1.68% 
1.7E-07 60.88% 

O.OE+OO 0.004% 
2.7E-07 99.72% 
7.2E-10 0.26% 
6.6E-11 0.02% 
7.8E-10 0.28% 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
Total Radiological Risk 

Arsenic 
Beryllium 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(a)pyrene 

Total Chemical Risk 
Totul 

NP-237 
SR-90 
U-234 
U-2351236 
U-238 

O.OE+O( 
Total Radiological Risk 

Arsenic 
Beryllium 

Total C?wnid Risk 
Totai 

NP-237 
PU-238 
PU-239/240 
RA-226 
IRA-228 
~SR-90 
~U-234 
'U-2351236 
U-238 

, TotalRadiologicRisk 

Arsenic 
Beryllium 

Total ChaniCal Risk I TOTAL 

FER\CRutRIuBQW-COC.XLS; 6/6/94; 1l :U PM 

EXppanded 
r m D a s a  

8.2E-07 
1.1E-06 
6.1E-09 
2.9E-09 
1.2E-05 
4.1E-06 
5.2E-09 
9.6E-06 
5 .OE-09 
1 .OEM 
5.1E-09 
1.7E-08 
6.8E-08 
3.8E-05 

5.3E-06 
9.6E-07 
3.9E-09 
4.2E-08 
6.3E-09 
6.3E-06 

%Total %Total 
Medium 

Risk - 
1.84% 
2.46% 
0.01 % 
0.01 % 

27.93% 
9.22% 
0.01% 

21.37% 
0.01 % 

22.79% 
0.01 % 
0.04% 
0.15% 

85.84% 

11.89% 
2.15% 
0.01 % 
0.09% 
0.01 5% 

14.16% 

Receptor 

1.66% 
2.22% 
0.01 % 
0.01 % 

25.25% 
8.33% 
0.01 % 

19.33% 
0.01% 

20.60% 
0.01 5% 
0.04% 
0.14% 

77.62% 

10.75% 
1 .%% 
0.01 % 
0.08% 
0.01 % 

12.80% 

Risk - 

4.5E-05 100.00% '90.42% 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

1.7E-07 
6.2E-10 
3.OE-10 
2.0E46 
6.6E-07 
6.3E-10 
2.1E-10 
2.5E-09 
8.6E-09 
2.8E-06 

4.16% 
0.02% 
0.01 5% 

49.45% 
16.44% 
0.024% 
0.01 % 
0.06% 
0.22% 

70.36% 

- 
0.34% 
0.00% 
0.00% 
4.00% 
1.33% 
0.00% 
0.00% 
0.00% 
0.02% 
5.69% 

1.0E-06 26.05% 2.11% 
1.4E-07 3.59% 0.29% 
1.2E-06 29.64% 2.40% 
4.0E-06 100.00% 8.09% 

RB. Farmer 
p i v .  own.) 

1.4E-08 
2.4E-09 
l.lE-09 
2.8E-09 

1.5E-12 

1.9E-10 
2.4E-11 
2.68-08 
8.98-09 
2.6E-08 
8.1E-09 

1.6E-08 
l.lE-07 

6.5E-08 
1.9E-09 

3.5E-10 

3.3E-12 
3.6E-11 
5.38-12 
6.7E48 

Medium 
Risk - 
0.00% 
8.00% 
1.37% 
0.63% 
1.62% 
0.11% 
0.01 % 

14.88% 
5.18% 

14.92% 
4.70% 
0.20% 
9.39% 

61.02% 

37.85% 
1.11% 
0.00% 
0.02% 
0.00% 

38.98% 

Rcceptor 
Risk 
0.00% 
0.13% 
0.02% 
0.01 % 
0.03% 
0.00% 
0.00% 
0.24% 
0.08% 
0.24% 
0.08% 
0.00% 
0.15% 
0.98% 

0.61 % 
0.02% 
0.00% 
0.00% 
0.00% 
0.62% 

- 

1.7E-07 100.00% 1.60% 
2.7E-07 4.24% 2.52% 
9.2E-08 
2.0E-06 
l.lE-07 
3.98-06 

O.OE+OO 
6.48-06 
3.6E-09 

3.98-09 
3.3E-10 

1.43% 
31.56% 

1.69% 
61.02% 
0.00% 

99.94% 
0.06% 
0.01% 
0.06% 

0.85% 
18.74% 
1 .00% 

36.24% 
0.00% 

59.35% 
0.03% 
0.00% 
0.04% 

6.4E-06 100.00% 59.38% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

N-RWII %Total %Total 
a . F v m c r  Medium Receptor 
a. own.) !t& &&c 
1.5E-12 0.00% 0.00% 
1.4E48 8.00% 0.13% 
2.4E-09 1.37% 0.02% 
l.lE-09 0.63% 0.01% 
2.8E-09 1.62% 0.03% 
1.9E-10 0.11% 0.00% 
2.4E-11 0.01% 0.00% 
2.6E-08 14.88% 0.24% 
8.9E-09 5.18% 0.08% 
2.6E-08 14.92% 0.24% 
8.1E-09 4.70% . O M %  

1.6E-08 9.39% 0.15% 
l.lE-07 61.02% 0.98% 

6.5E-08 37.85% 0.61% 
1.9E-09 1.11% 0.02% 

3.5E-10 0.20% 0.004% 

3.3E-12 0.00% 0.00% 
3.6E-11 0.02% 0.00% 
5.3E-12 0.00% 0.00% 
6.7E-08 38.98% 0.62% 
1.7E-07 100.00% 1.60% 
2.7E-07 4.24% 2.52% 
9.2E-08 
2.0E-06 
1.1E-07 
3.9E-06 

O.OE+OO 
6.4E-06 
3.6E-09 

3.9E-09 . 
3.3E-10 

1.43% 
31.56% 

1.69% 
61.02% 
0.00% 

99.94% 
0.06% 
0.01 % 
0.06% 

0.85% 
18.74% 
1.00% 

36.24% 
0.00% 

59.35% 
0.03% 
0.00% 
0.04% 

6.4E-06 100.00% 59.38% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

Off-Ropcrty %Total %Total Wff-Ropcn %Total %Total 
RB. child Mediu'm 

p i v .  own.) Risk 
2.7E-14 0.0046 
2.5E-10 3.29% 
4.3E-11 0.56% 
2.OE-11 0.26% 
5.1E-11 ,0.67% 
3.5E-12 ' 0.05% 
4.4E-13 0.01% 
4.7E-10 ' 6.12% 
1.6E-10 2.13% 
4.7E-10 6.14% 
1.5E-10 1.93% 
6.3E-12 0.08% 
2.9E-10 3.87% 
1.9E-09 25.12% 

5.5E-09 72.70% 
1.6E-10 2.13% 
2.8E-13 0.0046 
3.OE-12 0.04% 
4.5E-13 0.01% 
5.7E-09 74.88% 
7.6E-09 100.00% 
1.2E-08 4.23% 
3.9E-09 1.43% 
8.7E-08 31.49% 
4.6E-09 1.68% 
1.7E-07 60.88% 

O.OE+OO 0.00% 
2.7E-07 99.72% 
7.2E-10 0.26% 
6.6E-11 0.02% 
7.8E-10 0.28% 

Medium Receptor 
Risk - Risk 
0.00% 0.00% 
3.29% 0.03% 
0.56% 0.01% 
0.26% 0.00% 
0.67% 0.01% 
0.05% 0.00% 
0.01% 0.00% 
6.12% 0.06% 
2.13% 0.02% 
6.14% 0.06% 
1.93% ' 0.02% 
0.08% I 0.00% 
3.87% 0.04% 

25.12% 0.26% 

72.70% 0.76% 
2.13% 0.02% 
0.00% O.W% 
0.04% . 0.00% 
0.01% ' 0.00% 

74.88% 0.79% 

- 

100.00% 
4.23 % 

2.8E-07 100.00% 38.12% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

' 1.05% 
' 1.61% 

0.54% 
12.01 % 
0.64% 

23.21% 
0.00% 

, 38.01% 
, 0.10% 

0.01 % 
0.11% 

2.8E-07 100.00% 38.12% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 

On-Roperty %Total %Total 
Resident 

armer (RME) 

1.4E-07 
2.4E-08 
l.lE-08 
2.8E-08 
1.9E-09 

2.6E-07 
9.0E-08 
2.6E-07 
8.1E-08 
3.5E-09 
1.6E-07 
l.lE-06 

6.6E-07 
1.9E-08 

1.5E-11 

2.4E-10 

3.3E-11 
3.6E-10 
5.3E-11 
6.7E-07 

Medium 
Risk - 
0.00% 
8.01% 
1.37% 
0.63% 
1.62% 
0.11% 
0.01 % 

14.87% 
5.18% 

14.94% 
4.70% 
0.20% 
9.39% 

61.04% 

37.82% 
1.11% 
0.00% 
0.02% 
0.00% 

38.%% 

Receptor 
Risk - 

0.00% 
0.17% 
0.0346 
0.01 % 
0.03% 
0.00% 
0.00% 
0.31 % 
0.11% 
0.31% 
0.10% 
0.00% 
0.19% 
1.27% 

0.78% 
0.02% 
0.004% 
0.00% 
0.00% 
0.81% 

1.7E-06 100.00% 2.0746 
3.4E-09 0.01% 0.00% 
9.6E-07 
1.6EM 
8.2E-07 
3:OEM 

O.OE+OO 
4.7E-05 
8.8E- 15 
4.3E-16 
9.3E-15 
4.7E-05 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

2.04% 
32.87% 

1.74% 
63.34% 
0.00% 

100.00% 
0.00% 
0.00% 
0.00% 

100.00% 

1.16% 
18.58% 
0.99% 

35.81 % 
0.00% 

56.53% 
0.00% 
0.00% 
0.00% 

56.53% - 

.. - .. -. 
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Medium - 
surface sow 
Air 

Groundwater 

scdiient 

paramaer 
3-137 
w-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
I'H-228 
I'H-230 
I'H-232 
U-234 
U-2351236 
U-238 
Total Radiological Rid 

Arsenic 
w l l i u m  
Benzo(a)anthracenc 
Benzo(a)pyrcne 
Benm(b)fluoranthene 

Total Chemical Rid 
Tora 

NP-237 
ER-90 
u-234 
U-2351236 
U-238 

O.OE+OI 
Total Radiological Rid 

A n e n i C  
Beryllium 

Total Chemical Riri 
Tota 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
u-234 
U-235J236 
U-238 

Total Radiologic Risi 

Arsenic 
Beryllium 

Total chemicnl Rbi 
T O T .  

In-Roperty %Total %Total 
Resident Medium 

~anmr(cQ Risk 
l.lE-12 0.00% 
1.OE48 8.01% 
1.8E-09 1.37% 

2.1E-09 1.62% 
8.1E-10 0.63% 

1.4E-10 0.11% 
1.8E-11 0.01% 
1.9E-08 14.87% 
6.68-09 5.18% 
1.9E-08 14.94% 
6.0E-09 4.70% 

1.2E-08 9.39% 
7.88-08 61.04% 

4.8E-08 37.82% 
1.4E-09 1.11% 

2.6E-10 0.20% 

2.4E-12 0.001 
2.6E-11 0.02% 
3.9E-12 0.00% 
5.0E-08 38.96% 

Rcceptor 
Risk - 
0.00% 
0.21% 
0.04% 
0.02% 
0.04% 
0.00% 
0.00% 
0.39% 
0.14% 
0.40% 
0.12% 
0.01 R 
0.25% 
1.62% 

1 .00% 
0.03% 
0.00% 
0.004% 
0.00% 
1.03% 

1.3E47 100.00% 2.65% 
2.OE-10 0.01% 0.00% 
5.8E48 
9.3847 
5 .OE-08 
1.8E-06 

O.OE+OO 
2.8E-06 
5.38-16 
2.68-17 
5.6E- 16 

2.04% 
32.87% 

1.74% 
63.34% 
0.00% 

100.00% 
0.00% 
0.00% 
0.00% 

1.20% 
19.33% 
1.03% 

37.25% 
0.00% 

58.81% 
0.00% 
0.00% 
0.00% 

2.8E-06 100.00% 58.8141 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

TABLE B.3.1-30 
(continued) 

n-R- %Total %Total 
Resident Medium 

Child - Risk 

2.5E-09 3.30% 

- 
2.8E-13 0.00% 

4.3E-10 0.56% 
2.OE-10 0.26% 
5.1E-10 0.67% 
3.5E-11 0.05% 
4.4E-12 0.01% 
4.7E-09 6.12% 
1.6E-09 2.13% 
4.7E-09 6.15% 
1.5E-09 1.93% 

2.9E-09 3.87% 
1.9E-08 25.14% 

5.5E-08 72.68% 
1.6E-09 2.13% 

6.3E-11 0.08% 

2.8E-12 0.00% 
3.OE-11 0.04% 
4.5E-12 0.01 % 
5.7E-08 74.86% 

Rcceptor 
Risk 
0.00% 
0.04% 
0.01 % 
0.00% 
0.01 % 
0.00% 
0.00% 
0.084 
0.03 4 
0.084 
0.03% 
0.004 
0.054 
0.334 

0.97% 
0.039 
0.009 
0.004 
0.004 
1.004 

- 

7.68-08 100.00% 1.334 
1.5E-10 0.01% 0.004 
4.1E-08 
6.7E-07 
3.5E-08 
1.3E-06 

O.OE+OO 
2.0E-06 
1.8E-15 
8.6E-17 
1.9E-15 

2.04% 
32.87% 

1.74% 
63.34% 
0.00% 

100.00% 
0.004% 
0.0096 
0.00% 

0.724 
11.634 
0.624 

22.414 
0.004 

35.384 
0.009 
0.009 
0.009 

2.0E-06 100.00% 35.389 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

Great %Total %Total 
[iamiRiver Medium Rcceptor 
tE. User - Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

Great %Total %Total 
h n i R i v e r  Medium Rcceptor 
k i d .  User &sJ - Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

Great %Total %Total 
IiamiRiva Medium Receptor 
Aa. User - Risk 

NIA 
NIA 
NIA 
NIA 
NiA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
tNIA 

, NIA 
3NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
'NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

[ b -  
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Medium 
surfax 
Wata 

GMRSurface 
WaVr 
Homegrown 
Roducc 

(F~ iBaad  
V ~ a a b l a .  

Dust 
AfFm 

Tota 
NP-237 

paramctcr 
NP-237 
PU-238 
PU-239I240 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 
Total Raablogical Risk 

Arsenic 
Beryllium 

Total Chtmical Rish 
Total 

Total 
Arsenic 

CS-137 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 . 
TH-232 
u-234 
U-2351236 
U-238 
Total Radiological Risk 

Arsenic 

RA-226 
SR-90 
U-234 
U-235/236 
U-238 
Total Radiological Rid 

Beryllium 
Total QIcmicnl Rid 

Tota 

%Total %Total 
hpanded Medium Reccptor 
'mpasser g&c - Risk 

1.2E-07 17.41% 0.24% 
8.2E- 10 0.12% 0.00% 
3.9E-10 0.06% 0.00% 
1.7E-08 2.51% 0.04% 
1 SE-09 0.22% 0.00% 
7.8E-10 0.11% 0.00% 
1 AE-08 2.59% 0.04% 
8.OE-10 0.12% 0.00% 
3.1E-08 4.53% 0.06% 
1.9E-07 27.67% 0.39% 
4.3E-07 61.45% 0.86% 
7.5E-08 10.88% 0.15% 
5.OE-07 72.33% 1.01% 
6.9E-07 100.00% 1.40% 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

D f f - R ~ p e ~ ~ y  %Total %Total 
Rcs.hmrr Medium Rcceptor 

Risk p v .  own.) - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 

4.OE-11 0.03% 0.00% 
1.3E-09 O.%% 
1.7E-10 0.12% 
8.4E-11 0.06% 
4.1E-09 2.89% 
3.5E-10 0.25% 
2.OE-10 0.14% 
2.3E-10 0.16% 
5.2E-11 0.04% 
5.2E-10 0.37% 
6.4E-11 0.05% 
2.8E-12 0.00% 
l.lE-10 0.08% 
7.2E-09 5.15% 

1.2E-07 84.85% 
1.3E-08 9.51% 
5.3E-11 0.04% 
5.6E-10 0.40% 
8.4E-11 0.06% 
1.3E-07 94.85% 
1.4E-07 
8.3E-08 
6.2E-07 
1 m-06 
3.3E-08 
6.7E-07 

O.OE+OO 
3 .OE-06 

9.1E-10 
3.5E-11 
9.4E-10 
3 .OE-06 

100.00% 
2.77% 

20.74% 
52.81% 

1.09% 
22.55% 
0.00% 

99.97% 

0.03 7% 
0.00% 
0.03% 

100.00% 

0.01 % 
0.00% 
0.00% 
0.04% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.07% 

1.11% 
0.12% 
0.00% 
0.01 % 
0.00% 
1.24% 
1.30% 
0.77% 
5.74% 

14.61% 
0.30% 
6.24% 
0.00% 

27.66% 

0.01 % 
0.00% 
0.01 41 

27.67% - 

TABLE B.3.1-30 
(aOntinUed) 

ff-hopcn %Total %Total 
n.hmrr Medium Receptor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 

4.OE-11 0.03% 0.004 
1.3E-09 0.96% 
1.7E-10 0.12% 
8.4E-11 0.06% 
4.1E-09 2.89% 
3.5E-10 0.25% 
2.OE-10 0.14% 
2.3E-10 0.16% 
5.2E-11 0.04% 
5.2E-10 0.37% 
6.4E-11 0.05% 
2.8E-12 0.00% 
l.lE-10 0.08% 
7.28-09 5.15% 

1.2E-07 84.85% 
1.3E-08 9.51% 
5.3E-11 0.04% 
5.6E-10 0.40% 
8.4E-11 0.06% 
1.3E-07 94.85% 
1.4E-07 100.00% 
8.3E-08 2.77% 
6.2E-07 20.74% 
1.6E-06 52.81% 
3.3E-08 1.09% 
6.7E-07 22.55% 

O.OE+OO 0.00% 
3.0E-06 99.97% 

9.1E-10 0.03% 
3.5E-11 0.00% 
9.4E-10 0.03% 
3.0E-06 100.00% 

0.01 !I 
0.009 
0.009 
0.049 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.079 

1.119 
0.129 
0.004 
0.019 
0.004 
1.249 
1.309 
0.774 
5.745 

14.615 
0.305 
6.245 
0.005 

27.664 

0.01 5 
0.005 
0.01 5 

27.675 - 

Ofi-R-rty %Total %Total 
k.Child Medium Rcccptor 

Risk (Riv. own.) - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 

2.8E-12 0.01% 0.00% 
9.5E-11 0.21 % 
1.2E-11 0.03% 
5.9E-12 0.01% 
2.9E-10 0.65% 
2.5E-11 0.06% 
1.4E-11 0.03% 
1.6E-11 0.04% 
3.7E-12 0.01% 
3.6E-11 0.08% 
4.5E-12 0.01 % 
2.OE-13 0.00% 
7.8E-12 0.02% 
5.1E-10 1.15% 

3.9E-08 88.43% 
4.4E-09 9.91% 
1.7E-11 0.0496 
1.8E-10 0.42% 
2.8E-11 0.06% 
4.4E-08 98.85% 

0.01 % 
0.00% 
0.00% 
0.04% 
0.00% 
0.00% 
0.00% 
0.004 
0.01 4 
0.004 
0.004 
0.009 
0.074 

5.444 
0.61 9 
0.009 
0.039 
0.009 
6.099 

4.4E-08 100.00% 6.164 
5.8E-09 2.77% 0.814 
4.4E-08 20.73% 6.054 
l.lE-07 52.77% 15.394 
2.3E-09 1.09% 0.324 
4.7E-08 22.55% 6.584 

O.OE+OO 0.00% 0.004 
2.1E-07 99.91% 29.144 

1.8E-10 0.09% 0.034 
7.OE-12 0.00% 0.004 
1.9E-10 0.09% 0.034 
2.1E-07 100.00% 29.174 

FEMP-OU02-6 FINAL 
January 21, 1995 0 \ L -  6 S O P  

)ff-Ropcfi %Total %Total 
RtJ.Child Medium Rcceptor 
Fed.0w.l Risk - Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 

2.88-12 0.01% 0.00% 
9.5E-11 0.21% 0.01% 
1.2E-11 0.03% 0.00% 
5.9E-12 0.01% 0.00% 
2.9E-10 0.65% 0.04% 
2.5E-11 0.06% 0.00% 
1.4E-11 0.03% 0.00% 
1.6E-11 0.04% 0.00% 
3.7E-12 0.01% 0.00% 
3.6E-11 0.08% 0.01% 
4.5E-12 0.01% 0.00% 
2.OE-13 0.00% 0.00% 
7.8E-12 0.02% 0.00% 
5.1E-10 1.15% 0.0796 

3.9E-08 88.43% 5.44% 
4.4E-09 9.91% 0.61% 
1.7E-11 0.04% 0.00% 
1.8E-10 0.42% 0.03% 
2.8E-11 0.06% 0.00% 
4.4E-08 98.85% 6.09% 
4.4E-08 100.00% 6.16% 
5.8E-09 2.77% 0.81% 
4.4E-08 20.73% 6.05% 
1.1E-07 52.77% 15.39% 
2.3E-09 1.09% 0.32% 
4.7E-08 22.55% 6.58% 

O.OE+OO 0.00% ' 0.00% 
2.1E-07 99.91% 29.14% 

1.8E-10 0.09% 0.03% 
7.OE-12 0.00% 0.00% 
1.9E-10 0.09% 0.03% 
2.1E-07 100.00% 29.17% 

On-Ropcrty %Total %Total 
Resident Medium Receptor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 

4.OE-10 0.03% 0.00% 
1.4E-08 O.%% 
1.7E-09 0.12% 
8.4E-10 0.06% 
4.1E-08 2.89% 
3.5E-09 0.25% 
2.0E-09 0.14% 
2.3E-09 0.16% 

5.2E-09 0.37% 
5.2E-10 0.04% 

6.4E-10 0.05% 
2.8E-11 0.0096 
l.lE-09 0.08% 
7.38-08 5.15% 

1.2E-06 84.85% 
1.3E-07 9.51% 

5.6E-09 0.40% 

1.3E-06 94.85% 

5.3E-10 0.04% 

8.4E-10 0.06% 

0.02% 
0.00% 
0.00% 
0.05% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.09% 

1.434; 
0.16% 
0.00% 
0.01 3 
0.004 
1.60% 

1.4E-06 100.00% 1.69% 
1.OE-09 0.00% 0.00% 
6.5E-06 27.16% 7.81% 
1.2E45 50.36% 14.494 
2.5E-07 1.0395 0.30% 
5.28-06 21.44% 6.17% 

O.OE+OO 0.00% 0.00% 
2.4E45 100.00% 28.76% 

3.4E-15 0.00% 0.004 
7.OE-17 0.0096 0.00% 
3.5E-15 0.00% 0.004 
2.4E-05 100.00% 28.76% 

FER\CRUZRIUBQUFP_COC.XLS; 6/6/94; 11% PM 
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TABLE B.3.1-30 
(COatitlUed) 

Medium 
surface 
Water 

GMRSurface 
Wafer 
Homegrown 

(Fruitsand 
PrOdUCe 

Vegaabla. 
Dust 

Affeaed) 

FEMP-OU02-6 FINAL 
January 21, 1995 - 

Paramacr 
NP-237 
PU-238 
pu-239n40 
RA-226 
RA-228 
SR-90 
U-234 
U-235/236 
U-238 

Total Radiological Risk 

Arsenic 
Beryllium 

Total Chemical Risk 
Total 

Total 
Arsenic 

CS137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Total Radiological Risk 

Arsenic 

NIA 

Homegrown 
R o d U C e  

(Fruits and 
Vegctabla. 

Groundwm 
Affected) 

NIA 

Total 
NP-237 

6.6E-08 84.85% 1.36% 
7.4E-09 9.51% 0.15% 
2.9E-11 0.04% 0.00% 
3.1E-10 0.40% 0.01% 
4.6E-11 0.06% 0.00% 
7.4E-08 94.85% 1.52% 

RA-226 
SR-90 
U-234 
U-2351236 
U-238 

Total Radiological R k k  

ArsCniC 
Beryllium 

Totnl Chanid R k k  
Total 

3.9E-07 88.43% 6.89% 
4.4E-08 9.91% 0.77% 
1.8E-10 0.04% 0.00% 
1.9E-09 0.42% 0.03% 
2.8E-10 0.06% 0.00% 
4.4E-07 98.85% 7.70% 

h-Proptrty %Total %Total 
Resident Medium Receptor 

~ a n t l e r ~ C ~  &isJ - Risk 
NIA 
NIA 
NIA 
N IA  
NIA 
N IA  
NIA 
NIA 
NIA 

3.6E-07 27.16% 7.42% 
6.7E-07 50.36% 13.77% 
1.4E-08 1.03% 0.28% 
2.8E-07 21.44% 5.86% 

O.OE+OO 0.004% 0.00% 
1.3E-06 100.00% 27.33% 

1.9E-16 0.00% 0.00% 
3.9E-18 0.00% 0.00% 
1.9E-16 0.004% 0.00% 
1.3E-06 100.00% 27.33% 

NIA 
NIA 

4.6E-07 27.17% 8.05% 
8.5E-07 50.35% 14.91% 
1.7E-08 1.03% 0.31% 
3.6EM 21.44% 6.35% 

O.OE+OO 0.0046 0.00% 
1.7E-06 100.00% 29.61% 

l.lE-15 0.00% 0.00% 
2.3E-17 0.00% 0.00% 
1.2E-15 0.00% 0.00% 
1.7E-06 100.00% 29.61% 

On-Property %Total %Total 
Resident Medium Receptor 

Risk - Child - Risk 
NIA  
NIA 
N IA  
N IA  
NIA 
N IA  
NIA 
NIA 
N IA  

- 

NIA  1 NIA  

2.2E-11 0.03% 0.00% 
7.4E-10 0.96% 0.02% 
9.4E-11 0.12% 0.00% 
4.6E-11 0.06% 0.00% 
2.2E-09 2.89% 0.05% 
l.9E-10 0.25% 0.00% 
l.lE-10 0.14% 0.00% 
1.3E-10 0.16% 0.00% 
2.9E-11 0.04% 0.00% 
2.9E-10 0.37% 0.01% 
3.5E-11 0.05% 0.00% 
1.6E-12 0.00% 0.00% 
6.1E-11 0.08% 0.00% 
4.0E-09 5.15% 0.08% 

2.8E-11 0.01% 0.004% 
9.5E-10 0.21% 0.02% 
1.2E-10 0.03% 0.00% 
5.9E-11 0.01% 0.00% 
2.9E-09 0.65% 0.05% 
2.5E-10 0.06% 0.00% 
1.4E-10 0.03% 0.0046 
1.6E-10 0.04% 0.00% 
3.7E-11 0.01% 0.0046 
3.7E-10 0.08% 0.01% 
4.5E-11 0.01% 0.00% 
2.OE-12 0.00% 0.005% 
7.9E-11 0.02% 0.00% 

~ 5.1E-09 1.15% 0.09% 

7.8E-08 100.00% 1.61%1 4.5E-07 100.00% 7.79% 
5.7E-11 0.0096 0.00XI 7.3E-11 0.00% 0.00% 

G m  %Total %Total 
IiamiRiver Medium Recator 
R e .  User Risk - Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

1.4E-09 100.00% 100.00% 
1.4E-09 100.00% 100.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

Great %Total %Total 
4iamiRiver Medium Reccotor 
!aid.  User &isJ __ Risk 

NIA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  
N IA  

N IA  
N IA  

7.7E-09 100.00% 100.00% 
7.7E-09 100.00% 100.00% 
NIA  
N IA  
N IA  
NIA 
N IA  
N IA  
NIA 
NIA 
NIA 
NIA 
N IA  
NIA 
NIA 

NIA 
NIA 
N IA  
N IA  
NIA 

N IA  
. NIA  

N IA  
N IA  
N IA  
N IA  

NIA 
N IA  

GIW~ %Total %Total 
AiamiRiver Medium Receptor 
Ag. User &isJ - &k 

NIA 
N IA  
NIA 
NIA 
NIA 
NIA  
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
'N IA 
N IA  
NIA 
NIA 

NIA 
' NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
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0.009 
0.009 
0.009 
0.01 9 
0.009 
0.009 
0.009 
0.004 
0.004 
0.00: 
0.00: 
0.00: 
0.01 $ 

0.50% 
0.024% 
0.00% 
0.03% 
0.0046 

Medium 
Homegrown 
Product 

(GMR Surf. 
Water Affected 
Beefhiilk 

@us1 
A f f d )  

1.2E-08 98.36% 1.60%1 4.6E-07 97.55% 0.55% 

Paramaer 
Arsenic 

1.2E-08 100.00% l.63%1 4.7E-07 100.00% 0.56% 
1.9E-11 0.01% 0.00%1 3.1E-12 0.00% 0.00% 

TO& 
CS-137 

l.lE-08 6.38% 1.50% 6.5E-07 9.06% 0.78% 
1.5E-07 86.22% 20.33% 6.OE-06 83.65% 7.22% 
5.8E-10 0.34% 0.08% 2.4E-08 0.33% 0.03% 
1.2E-08 7.02% 1.66% 5.0E57 6.95% 0.60% 

O.OE+OO 0.00% 0.00% O.OE+OO 0.0096 0.00% 
1.7E-07 9.%% 23.57% 7.2E-06 100.00% 8.63% 

6.OE-11 0.04% 0.01% 6.3E-16 0.00% 0.00% 
4.5E-13 0.00% 0.00% 3.7E-18 0.00% 0.00% 
6.OE-11 0.04% 0.01% 6.3E-16 0.00% 0.00% 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
Total Radiological Rid 

1.7E-07 100.00% 23.58% 7.2E-06 100.00% 8.63% 
NIA NIA 

ir-hopn %Total %Total 
Medium Receptor 

%Total %Total 
3xpanded Medium Reaptor 

Risk ‘mpasscr Risk - 
NIA 

On-Property %Total %Total 
Resident Medium Rmpto r  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Risk ixl.own.) Risk - 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

Risk - Farmer(RME) M 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Beefhiilk 
(Groundwater 

Affeaed) 

Beemilk 
(GMR Surf. 

Water Affeued) 
AmbiCnt 

NIA 
NIA 

Arsenic 
Beryllium 
Benzo(a)anfhaeoc 
Benzo(a)py= 
Benzo(b)fluoranthene 

Total Chemical Risi 
Tota 

NP-237 
RA-226 
SR-90 
u-234 
U-2351236 
U-238 
Total Radiological Riri 

Arsenic 
Beryllium 

TO& Chemicd Ri~d 
TOU 

Arsenic 

Tot4 

NIA 

4.5E-08 

Off-Ropny %Total %Total 
k . h r m c r  Medium Rcceptor 

Risk [Priv. own.) - 
NIA 

1.9E-10 0.41% 0.00% 
6.1E-12 
9.78-15 
5.1E-15 
7.2E-10 
4.1E-11 
1.6E-10 
3.1E-13 
3.38-13 
3.3E-12 
8.9E- 12 
4.OE-13 
1.6E-11 
l.lE-09 

4.2E-08 
1 SE-09 

2.3E-09 

4.6E-08 

7.8E-11 

3 SE- 10 

0.01 % 
0.00% 
0.00% 
1.54% 
0.09% 
0.34% 
0.00% 
0.00% 
0.01 % 
0.0246 
0.00% 
0.03% 
2.45% 

88.56% 
3.27% 
0.17% 
4.82% 
0.74% 

97.55% 

0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 

0.38% 
0.01 % 
0.00% 
0.02% 
0.00% 
0.42% 

4.7E-08 100.00% 0.43% 
2.5E-10 0.03% 0.00% 
6.2E-08 6.76% 0.57% 
7.9E-07 85.69% 7.28% 
3.2E-09 0.35% 0.03% 
6.68-08 7.15% 0.61% 

O.OE+OO 0.00% 0.00% 
9.2E-07 99.97% 8.509 

2.5E-10 0.03% 0.009 
2.9E-12 0.00% 0.004 
2.6E-10 0.03% 0.004 
9.2E-07 100.00% 8.504 
NIA 

1.2E-07 

TABLE B.3.1-M 
(CootiIlUed) 

T-RWII %Total %Total 
%.Farmer Medium Reccptor 
kd.owO.1 g& - Risk 

NIA 

1.9E-10 0.41% 0.00% 
6.1E-12 0.01% 
9.78-15 0.00% 
5.1E-15 0.00% 
7.2E-10 - 1.54% 
4.1E-11 0.09% 
1.6E-10 0.34% 
3.1E-13 0.00% 
3.3E-13 0.00% 
3.3E-12 0.01% 
8.9E-12 0.02% 
4.OE-13 0.00% 
1.6E-11 0.03% 
l.lE-09 2.45% 

4.28-08 88.56% 
1.5E-09 3.27% 

2.3E-09 4.82% 

4.6E-08 97.55% 

7.8E-11 0.17% 

3.5E-10 0.74% 

0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 

0.38% 
0.01 4% 
0.00% 
0.02% 
0.00% 
0.42% 

4.7E-08 100.00% 0.43% 
2.5E-10 0.03% 0.00% 
6.2E-08 
7.9E-07 
3.2E-09 
6.6E-08 

O.OE+OO 
9.2E-07 

2.5E-10 
2.9E-12 
2.6E-10 

6.76% 
85.69% 
0.35% 
7.15% 
0.00% 
9.97% 

0.03% 
0.00% 
0.03% 

0.57% 
7.28% 
0.03% 
0.61 % 
0.00% 
8.50% 

0.004 
0.00% 
0.004 

9.2E-07 100.00% 8.50% 
NIA 

1.2EU7 

Off-Ropm~ %Total % Total 
b.child Medium Rcceptor 

Risk p i v .  own.) && - 
NIA 

2.4E-11 0.21% 0.00% 
4.7E-13 0.00% 
1.OE-15 0.00% 
5.4E-16 0.00% 
1.3E-10 1.07% 
7.2E-12 0.06% 
2.9E-11 0.25% 
4.8E-14 0.00% 
5.2E-14 0.00% 
5.2E-13 0.00% 
1.6E-12 0.01% 
7.2E-14 0.00% 
2.8E-12 0.02% 
1.9E-10 1.64% 

9.8E-09 83.14% 
2.4E-10 2.05% 
4.5E-11 0.38% 
1.3E-09 11.07% 

1.2E-08 98.36% 
2.OE-10 1.71% 

0.00% 
0.00% 
0.00% 
0.02% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.03% 

1.35% 
0.03% 
0.01 % 
0.18% 
0.03% 
1 .a% 

1.2E-08 100.00% 1.63% 
1.9E-11 0.01% 0.00% 
l.lE-08 6.38% 1.50% 
1.5E-07 86.22% 20.33% 

1.2E-08 7.02% 1.669 
O.OE+OO 0.00% 0.009 

1.7E-07 99.96% 23.579 

5.8E-10 0.34% 0.08% 

6.OE-11 0.04% 0.019 
4.5E-13 0.00% 0.004 
6.OE-11 0.04% 0.014 
1.7E-07 100.00% 23.589 

NIA 

2.2E-09 

I 

2.4E-11 0.21% 0.00%1 1.9E-09 0.41% 0.009 
4.7E-13 0.00% 
1.OE-15 0.00% 
5.4E-16 0.00% 
1.3E-10 1.07% 
7.2E-12 0.06% 
2.9E-11 0.25% 
4.88-14 0.00% 
5.2814 0.00% 
5.2813 0.00% 
1.6E-12 0.01 % 
7.2E-14 0.00% 
2.8E-12 0.02% 
1.9E-10 1.64% 

9.8E-09 83.14% 
2.4E-10 2.05% 
4.5E-11 0.38% 
1.3E-09 11.07% 
2.OE-10 1.71% 

0.00% 
0.00% 
0.00% 
0.02% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.03% 

1.35% 
0.03% 
0.01 96 
0.18% 
0.03% 

6.1E-11 
9.7E-14 
5.1E-14 
7.2E-09 

1.6E-09 
4.1E-10 

3.1E-12 
3.3E- 12 
8.9E-11 3.3E-11 

4 .OE- 12 
1.6E-10 
1.2E48 

4.2E-07 
1 SE-08 

2.3848 
3.5E-09 

7.9E-10 

0.01 % 
0.00% 
0.00% 
1.54% 
0.09% 
0.34% 
0.00% 
0.00% 
0.01 % 
0.0246 
0.00% 
0.03% 
2.45% 

88.55% 
3.26% 
0.17% 
4.83% 
0.74% 

I 

2.2E-09 1 SE-06 I 
l . lEo5 1. 13-05 7.2307 7.2307 8.43-05 ALLbfhDL4 4.93-05 1 
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)n-Propeny %Total %Total 
Resident Medium Receptor 

TABLE B.3.1-30 
(COatinUed) 

On-Properly %Total %Total 
Resident Medium Receptor 

a 

9.7E-11 0.37% 0.00% 

a 

2.4E-10 0.21% 0.00% 

Medium paramaer kT IArsenic 

(GMR Surf. 

@ust 
Affazcd) 

NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Total Rndiologicnl Risk 

I Total 
Beefmilk INP-237 
(Groundwater 

A f f d )  

3.3E-07 100.00% 6.84% 
NIA 

RA-226 
SR-90 
u-234 
U-2351236 
U-238 

Total RaaSobgical Risk 

Arsenic 
BeryUim 

Total Chtmical Rirh 
1.3E-06 100.00% 23.37% 
NIA 

(GMR Surf. 
Wver A f f d )  
Ambient 
Radon 

Risk - Risk kilmer(cT) !ti& Child - 
NIA 

3.38-12 0.01 % 
5.OE-15 0.00% 
2.7E-15 0.00% 
3.4E-10 1.29% 
1.9E-11 0.07% 
7.2E-11 0.28% 
1.5E-13 0.00% 
1.6E-13 0.00% 
1.6E-12 0.01% 
4.1E-12 0.02% 
1.8E-13 0.00% 
7.2E-12 0.03% 
5.4E-10 2.08% 

2.3E-08 89.34% 
8.8E-10 3.37% 
4.OE-11 0.15% 
l.lE-09 4.39% 

2.6E-08 97.92% 
1.8E-10 0.67% 

0.00% 
0.00% 
0.00% 
0.01 96 
0.00% 
0.00% 
0.00% 
0.0046 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 

0.48% 
0.02% 
0.00% 
0.02% 
0.00% 
0.53% 

4.7E- 12 
1 .OE-14 
5.4E-15 
1.3E-09 
7.2E-11 
3.OE-10 
4.9E-13 
5.28-13 
5.2E-12 
1.6E- 1 1 
7.2E- 13 
2.8E-11 
1.9E-09 

9.8E-08 
2.4E-09 

1.3E-08 
2.0E-09 
1.2EM 

4.5E-10 

0.00% 
0.00% 
0.00% 
1.07% 
0.06% 
0.25% 
0.00% 
0.00% 
0.00% 
0.01% 
0.00% 
0.02% 
1.64% 

83.13% 
2.05% 
0.38% 

11.09% 
1.70% 

98.36% 

0.00% 
0.00% 
0.00% 
0.02% 
0.00% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.03% 

1.71% 
0.04% 
0.01% 
0.23% 
0.04% 
2.0341 

2.6E-08 100.00% 0.54%1 1.2EM 100.00% 2.06% 
1.7E-13 0.00% 0.00XI 2.48-13 0.00% 0.00% 
3.0E-08 9.21% 
2.8E-07 83.46% 
l.lE-09 0.34% 
2.3E-08 6.99% 

O.OE+OO 0.00% 
3 . 3 E q  100.00% - -_ 
3.5E-17 0.00% 
2.1E-19 0.00% 
3.5E-17 0.00% 

0.63% 
5.71% 
0.02% 
0.48% 
0.00% 
6.84% 

0.00% 
0.00% 

0.00% 

1.1EM 
l.lE-06 
4.4E-09 
9.1E-08 

1.3E-06 
O.OE+OO 

.. i . 5~ - i6 -  

5.9E-19 
1.5E-16 

. -  - 

8.56% 
84.27% 
0.33% 
6.84% 
0.00% 

100.00% 
0.00% - 
0.00% 
0.00% 

- 

2.00% 
19.6941 
0.08% 
1.60% 
0.00% 

23.37% 

-0:004 

0.00% 
0.00% 

I 

l.lE-07 I 2.6E-08 

Great %Total %Total 
diamiRiver Medium Receptor 
Rec. User !l& - Risk 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

-NIA- 
NIA 

NIA 

NIA 

Great % T d  %Total 
liamiRiver Medium Receptor 
h i d .  User !l& - Risk 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 

NIA 

Great %Total %Total 
4iamiRiva Medium Reccptor 
An. User Risk Risk 

3.0E-09 1 0 0 %  8 4 3 %  

3.0E-09 100.00% 84.43% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
k l A  
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
I 

NIA 
NIA 

5.5E-10 100.00% 15.5791 

5.5E-10 100.005% 15.5791 
NlA 

ALL MEDL4 4.8Eo6 5.- 1.4- 7.- 3.- I 
NIA signifies that exposure of the nceptor to the indicated medium is not applicable. 
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Off-Rope* %Total %Total 
Ru.Farmcr Medium Receptor 

Medium Parameter 
Soil Arsenic 

Beryllium 
Thallium 

Off-RopCrty % Total % Total Off-Roperty XTotal %Total Off-Roperty XTotal %Total On-Property %Total %Total 
Ru.F-  Medium Receptor R u . ~  Medium Receptor Ru.Chi~d  Medium Receptor Resident Medium Receptor 

Groundwater 
I 

6.8E-06 0.01% 0.00% 
9.9E-09 0.00% 0.00% 
9.9E-02 99.99% 50.73% 
9.9E-02 100.OOO% 50.73% 

NIA 
NIA 

N/A 

NIA 
NIA 

2.3E-04 89.64% 0.12% 
6.2E-07 0.25% 0.0046 
2.6E-05 10.11% 0.01% 

Surface 
Water 

1.7E-11 0.00% 0.00% 6.8E-06 0.01% 0.00% 1.6E-05 0.01 96 0.00% 1.6E-05 0.01% 0.0046 
9.9E-09 0.00% 0.0096 2.1E-08 0.00% 0.00% 2.1E-08 0.00% 0.0046 1.3E-14 0.00% 0.00% 
9.9E-02 99.99% 50.73% 2.3E-01 99.99% 28.47% 2.3E-01 99.99% 28.47% 7.5E-01 100.00% 75.70% 
9.9E-02 100.OOO% 50.73% 2.3E-01 100.OOO% 28.48% 2.3E-01 100.OOO% 28.48% 7.5E-01 100.00% 75.70% 
NIA NIA NIA NIA 
NIA NIA NIA NIA 

NIA NIA NIA NIA 

NIA NIA NIA NIA 
NIA NIA NIA NIA 

0.11% 8.7E-04 89.64% 0.11% 2.3E-03 89.62% 0.23% 2.3E-04 89.64% 0.12% 8.7E-04 89.64% 
0.25% 0.0046 6.2E-07 0.25% 0.00% 2.4E46 0.25% 0.00% 2.4E-06 0.25% 0.00% 6.2E46 

2.6E-05 10.11% 0.01% 9.9E-05 10.1 1 % 0.01% 9.9E-05 10.11% 0.01% 2.6E-04 10.13% 0.03% 

GhfR Surface 
Water 
Sediment 

ROdUCe 

(Dust 
Affected) 

Homegrown 
PfOdUtX 

(Groundwater 
Affected) 

Homegrown 
PfOdUCe 

(GMR Surf. 
wavr AffcUd) 

BeeflMilk 
(Dust 

Affected) 

BeeflMilk 
(Groundwater 

Affected) 

BeefMilk 
(GMR W. 

I Totur 

Arsenic 
Beryllium 

Beryllium 

Beryllium 

Beryllium 
Thallium 

Arsenic 
Beryllium 
U-Total . 

Arsenic 

Tota 

Totac 

Totai 
Arsenic 
Beryllium 
Thallium 

Arsenic 
Beryllium 

Tota 

U-Total 
Tota 

Arsenic 

I Totai 
Homegrown IArsenic 

9.2E-02 100.00% 47.54% 
NIA 

9.2E-02 100.00% 47.54% 5.4E-01 100.00% 67.84% 5.4E-01 100.00% 67.84% 2.1E-01 100.00% 21.57% 
NIA NIA NIA NIA 

wavrAffcCt5d)I Tofa 

7.9E-05 21.67% 0.04% 
7.1E-08 0.02% 0.0096 
2.9E-04 78.31% 0.15% 

%Total %Total 
Expanded Medium Receptor 
Trespasser Hazard Hazard 

1.6E-02 43.68 % 38.54% 
1.4E-02 37.26% 32.87% 
7.0E-03 19.06% 16.82% 
3.7E-02 100.00% 88.23% 
NIA 
NIA 
NIA 

2.2E-04 18.86% 0.03% 2.2E-04 18.86% 0.03% 7.9E-04 21.63% 0.08% 
0.02% 0.00% 

78.35% 0.29% 

7.9E-05 21.67% 0.04% 
7.1E-08 0.02% 0.00% 1.3E-07 0.01 % 0.00% 1.3E-07 0.01% 0.00% 7.1E-07 
2.9E-04 78.31% 0.15% 9.3E-04 81.13% 0.12% 9.3E-04 81.13% 0.12% 2.9E-03 

4.7E-03 96.72% 11.39% 
1.6E-04 3.28% 0.39 % 
4.9E-03 100.00% 11.77% 
NIA 
NIA 
1.2E-02 42.17% 27.90% 
1.6E-02 57.83% 38.27% 
2.7E-02 100.00% 66.17% 
NIA 
NIA 
NIA 

1.3E-10 0.00% 0.00% 
2.7E-03 99.98% 1.41% 
2.7E-03 100.00% 1.41% 

NIA 

NIA 
NIA 
NIA 

0.0096 0.00% 
3.42% 2.7EM 100.00% 3.42% 2.1EM 100.00% 2.10% 
3.42% 2.7E-02 100.00% 3.42% 2.1EM 100.00% 2.10% 

1.3E-10 0.00% 0.0096 2.SE-10 0.00% 0.00% 2.5E-10 0.00% 0.00% 1.7E-16 
2.7E-03 99.98% 1.41% 2.7E-02 100.00% 
2.7E-03 100.00% 1.41% 2.7E-02 100.00% 
NIA NIA NIA NIA 

NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

TABLE B3.131 
A C l " E  FLYASE PILE 

FUTURE LANDUSE 
SUMMARY OF TOTAL NONCARCINOGENIC HAZARD 

JRiv.Own.1 Hazard Hazard Hazard 
ND 
ND 
ND 

0.12XI 9.7E-04 100.00% 0.12RI 2.5E-03 100.00% 0.26% 
0.00% 0.00% 

9.7E-04 100.00% 2.5E-04 100.00% 0.13961 2.5E-04 100.00% 0.13961 
1.7E46 0.00% 0.00%1 1.7E-06 0.00% 0.00%1 4 .OE-06 0.00% 0.00%1 4.0E-06 0.00% 0.00%1 6.5E-12 

0.0096 3.8E-09 0.005% 3.3E-15 0.00% 0.00% I o.OO'l 2.1E-01 100.00% 21.57% 9.2E-02 100.00% 47.54% 9.2E-02 100.00% 47.54% 5.4E-01 100.00% 67.84% 5.4E-01 100.00% 67.84% 
1.6E-09 0.00% 0.009bl 1.6E-09 0.00% O.00%1 3.8E-09 0.00% 

0.14%1 1.2E-03 100.00% 0.14961 3.7E-03 100.00% 0.37% 
0.0096 0.00% 

3.6E-04 100.00% 0.19%1 3.6E-04 100.00% 0.19%1 1.2E-03 100.00% 
4.8E-07 0.02% 0.00Xl 4.8E-07 0.02% 0.00%1 1.3E-06 0.0096 0.00%I 1.3E-06 0.00% 0.00SSl 1.2E-12 

I I I I 
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i 

w*Af€a%ai)I Total I I I 
lALL MEDIA 4.5E-01 2.%E+00 6.1E-06 

I 

I 1.0E-06 100.00% 15.574 
1.5E-05 6.7346 

TABLE B3.1-31 
(continued) 

Groundwater 

Surface 

On-Property %Total %Total On-Property %Total %Total 
Parameter 4 Resident Medium Receptor Resident Medium Receptor 

Soil Arsenic 
Beryl I ium 
Thallium 

Total 
Arsenic 7.9E-12 0.00% 0.00% 3.9E-11 0.00% 0.00% NIA 
Beryllium 5.8E-15 0.00% 0.00% 2.8E-14 0.00% 0.00% NIA 
U-Total 3.5E-01 100.00% 77.42% 1.7E+00 100.00% 62.14% NIA 

Total 3.5E-01 100.00% 77.42% 1.7E+00 100.00% 62.14% 
Arsenic NIA NIA NIA 
Beryllium NIA NIA NIA 

Great %Total %Total 
MiamiRiver Medium Receptor 
Rec.Uxr Hazard Hazard 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 

GMR Surface 
Water 
Sediment 

Total 
Arsenic NIA NIA ' 6.1E-06 100.00% 100.00% 

Total 6.1E-06 100.00% 100.00% 
Arsenic NIA NIA NIA 
Beryllium NIA NIA NIA 

NIA 
NIA 
NIA 

Homegrown 
Produce 
m s t  
Affected) I Total1 l.lE-03 100.00% 0.24%1 9.8E-03 100.00% 0.35%1 
Homegrown ]Arsenic I 2.8E-12 0.00% 0.00%1 2.5E-11 0.00% 0.00461 NIA 

Total 
Arsenic 9.8E-04 89.62% 0.22% 8.8E-03 89.62% 0.32% 
Beryllium 2.7E-06 0.25% 0.00% 2.4E-05 0.25% 0.00% 
Thallium l.lE-04 10.13% 0.02% 9.9E44 10.13% 0.04% 

NIA 
NIA 
NIA 

I Total1 1.6E-03 100.00% 0.35461 1.2E-02 100.00% 0.42961 
BeeflMilk IArsenic I 5.2E-13 0.00% 0.00%1 3.3E-12 0.00% 0.00%l NIA 

NIA 
NIA 
NIA 

- 
Produce 
(Groundwater 
Affected) 
Homegrown 
Produce 
(GMR Surf. 

watcr Affcctcd) 

BeeflMilk 
@Ist 
Affected) 

Great %Total %Total 
MiamiRivm Medium Receptor 
Raid.Uxr Hazard Hazard 
NIA 
NIA 
NIA 

Beryllium 1.4E-15 0.00% 0.00% 1.3E-14 0.00% 0.00% NIA 
9.1E-02 100.00% 20.33% 8.2E-01 100.00% 29.63% NIA U-Total 

Total 9.1E-02 100.00% 20.33% 8.2E-01 100.00% 29.63% 
Arsenic NIA NIA NIA 

Total 
Arsenic 3.5E-04 21.86% 0.08% 2.2E-03 18.83% 0.08% NIA 
Beryllium 3.2E-07 0.02% 0.00% 1.3E46 0.01% 0.00% NIA 
Thallium 1.2E-03 78.12% 0.27% 9.4E-03 81.16% 0.34% NIA 

Great %Total %Total 
MiamiRiver Medium Receptor 

&.User Hazard Hazard 
NIA 
NIA 
NIA 

NIA 

~~~ 

NIA 
NIA 
NIA 

5.7E46 100.00% 84.43% 

NIA 
NIA 
NIA 

(Groundwater 
Affected) 

BeefMilk 
(GMR Surf. 

Beryllium 7.7E-17 0.00% 0.00% 3.2E-16 0.00% 0.00% NIA 
U-Total 7.4E-03 100.00% 1.66% 2.1E-01 100.00% 7.46% NIA 

Total 7.4E-03 100.00% 1.66% 2.1E-01 100.00% 7.46 % 
Arsenic NIA NIA NIA 

I 
1.5E-05 100.00% l00.00%l NIA 

NIA 

1.5E-05 100.00% l00.00%l 
NIA NIA I 

l.OE-06 100.00% 15.574 
I 

NIA I NIA 

NIA NIA 

I 5.7E-06 100.00% 84.434 
NIA I NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
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containing radium-226, strontium-90, and uranium -235/236 which accounted for an additional 28 

and 29 percent, respectively, of the total receptor risk. Total HI for the RME farmer was below 1.0, 

but for the child HI was 2.8 due mostly to uranium - total in groundwater and ingestion of produce 

ingested irrigated with groundwater containing uranium-total. 

The only receptor associated .with a HI greater than 1.0 is the future on-property child. Total HI for 

the future on-property child is 2.8 due mostly to the presence of total uranium in groundwater which 

accounted for approximately 100 percent of total receptor hazard. 

Total estimated risk to the on-property CT farmer was 4.8 x lo4 due mostly to the presence of 

uranium-234 and uranium-238 in groundwater which accounts for 56.6 percent of the total risk to this 

receptor. Total HI for this receptor did not exceed 1.0. 

Total estimated risk to future Great Miami River users were on the order of 

users. Total HIS were well below 1.0. 

risk for all three 

B.3.2 SOUTH FIELD 

B.3.2.1 Exeosure Point ConceXtrations 

Table B.3.2-1 summarizes the exposure scenarios evaluated to assess risks associated with the South 

Field. It also summarizes derivation of exposure concentrations specific to this subunit. With the 

Exposure point concentrations for surface soil were derived from the analytical data on samples 

collected within the boundaries of the South Field subunit. All other exposure point concentrations 

were derived using modeled results. 

For groundwater exposure, data from the Inactive Flyash Pile and the South Field were combined to 

develop source terms for estimating future groundwater concentrations as described in Section 5.0 of 

this RI report. This is because the groundwater underlying and migrating from these subunits is 

closely interconnected. To assess risk due to groundwater exposures for each of these units, single 

maximum groundwater concentrations of each groundwater CPC were estimated for both the future 

off-property farmer and the future on-property farmer. It was assumed that the on-property farmer 

resided directly on the South Field and simultaneously farmed that area. Because it was assumed a 

home could be constructed on directly the South Field, both risks to a homebuilder and risks due to 
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Current Land Use 
Direct Contact 

Medium 

surface soil, 

air 

2urrent with 
4ccess Controls 
ind without 
:current use of 
FEMP continues, 
DOE ownership) 

Route of Exposure Exposure Point Concentration 

incidental ingestion 
dermal contact 
external radiation 

inhalation of particulates. 
volatiles, and gases 

surface soil within subunit 

maximum estimated on-subunit current 
concentrations derived from airborne soil air 
modeling results 

TABLE B.3.2-1 

SOUTH FIELD 
EXPOSURE POINT CONCENTRATIONS FOR SCENARIOS EVALUATED 

plants (homegrown 
produce) 

Receptor 

ingestion of fruits and vegetables maximum estimated off-property current 
concentrations derived from deposited airborne soil 
air modeling results 

Trespassing Youth 

livestock (grazing 
0 ff-property ) 

air 

Off-Property Resident Farmer 
(adult and child), homegrown 
produce off-property, livestock 
grazing off-property 

ingestion of milk and beef maximum estimated off-property current 
concentrations derived from deposited airborne soil 
air modeling results 

maximum estimated on-subunit current concentration 
derived from air modeling 

inhalation of particulates, 
volatiles, and gases 

Groundskeeper 

FER\CRU2RI\TLCV\PP-B\TAB32-1Unnuaw 12. 1995 5:52um e 

surface water incidental ingestion 
dermal contact 

incidental ingestion 
dermal contact 
external radiation 

air inhalation of particulates, 
volatiles, and gases 

~~ 

surface water within subunit 

sediment within subunit 

maximum estimated off-property current 
concentrations derived from airborne soil air 
modeling concentrations 

surface soil incidental ingestion 
dermal contact 
external radiation 

surface soil within subunit 



TABLE B.3.2-1 
(Continued) 

Direct Contact 
Medium 

surface water 

fish 

Current Land Use Route of Exposure 

ingestion 
dermal contact 

ingestion 

Current with 
Access Controls 
(current use of 
FEMP continues, 
DOE ownership) 
(continued) ’ 

~ ~~~ 

livestock (grazing 
on-property) 

Current without 
Access Controls 
(current use of 
FEMP continues) 

ingestion of milk and beef 

ReceDtor 

Great Miami 
River Users 

Recreational User 

Agricultural User 

Household User 

User of Meat and Milk Products 

plants (homegrown 
produce irrigated 
with water from 
Great Miami 
River) 

livestock (grazing 
on crops irrigated 
with water from 
Great Miami 
River) 

surface water 

~ 

ingestion of fruit and vegetables 

ingestion of beef and milk 

ingestion 
dermal contact 
inhalation of particulates, 
volatiles, and gases 

Exposure Point Concentration 
~ ~~ 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

maximum estimated on-property current 
concentrations derived from deposited South Field 
surface soil air modeling results 
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TABLE B.3.2-1 
(Continued) 

i ingestion of milk and beef 

~ 

Future Land Use 

Federal Ownership 

Receptor 

Future Off-Property Farmer 
:adult and child), homegrown 
mduce  off-property , livestock 
grazing off-property , 
groundwater o ff-property 

Expanded Trespasser (youth) 

U~RI\TLC\APP-B\TA~~~-~W~~~~~S. 12. 1995 552pm 

Direct Contact Medium I Route of Exposure I Exposure Point Concentration 

air 

plants (homegrown 
produce) 

livestock (grazing at 
property boundary) 

inhalation of particulates, volatiles, 
and gases 

ingestion of fruits and vegetables 

maximum estimated off-property future 
concentrations derived from airborne soil air 
modeling results 

maximum estimated off-property future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

maximum estimated off-property future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

groundwater 

air 

ingestion 
dermal contact 
inhalation of volatiles released 
during household use 

and gases modeling results 

modeled groundwater concentrations off-site a 
time when concentration is greatest (South 
Field and Inactive Flyash Pile combined) 

incidental ingestion I dermal contact 
surface water surface water within subunit I 
sediment incidental ingestion 

dermal contact 
external radiation 

sediment within subunit 

surface soil incidental ingestion 
dermal contact 
external radiation 

surface soil within subunit 1 



TABLE B.3.2-1 
(Continued) 

Receptor Future Land Use 

Federal Ownership 
[Continued) 

Direct Contact Medium Route of Exposure 

ingestion 
dermal contact 

Exposure Point Concentration 

estimated concentrations in the Great Miami 
Aquifer 

estimated concentrations in the Great Miami 
Aquifer 

Great Miami 
River Users 

surface water Recreational User 

fish ingestion 

Agricultural User plants (homegrown 
produce irrigated with 
water from Great 
Miami River) 

ingestion of fruits and vegetables estimated concentrations in the Great Miami 
Aquifer . 

livestock (grazing on 
crops irrigated with 
water from Great 
Miami River) 

ingestion of beef and milk estimated concentrations in the' Great Miami 
Aquifer 

surface water estimated concentrations in the Great Miami 
Aquifer 

Household User 

Future Off-Property Farmer 
(adult and child), homegrown 
produce off-property , livestock 
grazing off-property , 
groundwater off-property. 

ingestion ' 

dermal contact 
inhalation of particulates, volatiles, 
and gases 

inhalation of particulates, volatiles, 
and gases 

Without Federal 
Ownership 

air maximum estimated off-property future 
concentrations derived from airborne soil air 
modeling results 

plants (homegrown 
produce) 

ingestion of fruits and vegetables 
~~ 

maximum estimated off-property future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

maximum estimated off-property future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

livestock (grazing at 
property boundary) 

ingestion of milk and beef 

groundwater ingestion 
dermal contact 
inhalation of volatiles released 
during household use 

modeled groundwater concentrations off-site a 
time when concentration is greatest (South 
Field and Inactive Flyash Pile combined) 
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Future Land Use 

Nithout Federal 
lwnership 
Continued) 

Receptor 

Zuture On-Property Resident 
:armer (adult and child), 
lomegrown produce on- 
;ubunit,livestock grazing (on- 
ubunit, groundwater on- 
woperty, RME and CT estimates 

Future On-Property Resident 
Farmer (adult and child), 
homegrown produce on-subunit, 
livestock grazing on-subunit, 
groundwater on-property, RME 
and CT estimates 

Future Homebuilder 

TABLE B.3.2-1 
(Continued) 

Direct Contact Medium 

air 

~~~ 

plants (homegrown 
produce) 

livestock (grazing on 
property) 

groundwater 

surface soil 

waste 
materiaVsubsurface soil 

~ 

air 

Route of Exposure 

inhalation of particulates, volatiles, 
gases, and indoor radon 

ingestion of fruits and vegetables 

ingestion of milk and beef 

ingestion 
dermal contact 
inhalation 

incidental ingestion 
dermal contact 
external radiation . 

external radiation 
incidental ingestion 
dermal contact 

inhalation of particulates, volatiles, 
and gases 

Exposure Point Concentration 

maximum estimated on-subunit future 
concentrations from airborne soil modeling 
results; and modeled radon emissions from 
soil radium 

maximum estimated on-subunit future ' 

concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

maximum estimated on-subunit future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

modeled groundwater concentrations 
underlying South Field at time when 
concentration is greatest (South Field and 
Inactive Flyash Pile combined) 

surface soil within subunit 

waste materiaVsubsurface soil within subunit 

estimated air concentrations at construction 
site on subunit 
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~ ~~ 

Future Land Use 

Without Federal 
Ownership 
[Continued) 

Recevtor 

Future Perched Groundwater 
User, homegrown produce on- 
subunit, livestock grazing on- 
subunit, groundwater on-property 
Solid Waste Landfill and Lime 
Sludge Ponds only) 
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TABLE B.3.2-1 
(Continued) 

Direct Contact Medium 

air 

plants (homegrown 
produce) 

livestock (grazing on 
property 1 

~~ ~ 

perched groundwater 
directly underlying 
subunit 

surface soil 

Route of Exposure 

inhalation of particulates, volatiles, 
gases, and indoor radon 

ingestion of fruits and vegetables 

ingestion of milk and beef 

ingestion 
dermal contact 
inhalation of volatiles released 
during household use 

incidental ingestion 
dermal contact 
external radiation 

~~ 

Exposure Point Concentration 
~~ ~ 

not quantified; no perched groundwater user 
was evaluated for the South Field because no 
useable perched water from the South Field is 
available. 

not quantified; no perched groundwater user 
was evaluated for the South Field because no 
useable perched water from the South Field is 
available. 

not quantified; no perched groundwater user 
was evaluated for the South Field because no 
useable perched water from the South Field is 
available. 

not quantified; no useable perched 
groundwater at South Field 

surface soil within subunit 
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indoor radon were estimated for this area. This and other relevant information regarding exposure 

point concentrations for the South Field are summarized in Table B.3.2-1. 

B.3.2.2 Constituents of Potential Concern 

The CPCs quantified for South Field surface soil, subsurface soil, and seeps are summarized in 

Tables B.3.2.2(a), (b), and (c), respectively (Attachment 111). CPCs quantified for South Field 

perched water are summarized in Table B.3.1-2(c) in Attachment B.II1. Table B.3.2-3 summarizes 

CPCs for the South Field by medium. 

B.3.2.3 

The scenarios characterized for the South Field assuming continued DOE ownership with access 

controls are a trespassing youth; the off-property resident farmer and resident child using food 

products from livestock grazing off-property and from produce grown off-property; an on-property 

groundskeeper exposed to on-site contaminant concentrations; and a Great Miami River recreational 

user,.a Great Miami River agricultural user, and a Great Miami River residential user. In the event 

that the FEMP lost access controls, a user of meat and milk products from livestock grazed on- 

property was also evaluated. 

Risk Characterization for Current Land Use 

B.3.2.3.1 TresDassing Youth 

Risk was characterized for a trespassing youth on the South Field exposed to CPCs via ingestion and 

dermal contact with surface soil, sediment, and surface water located on the subunit; external 

radiation from exposure to on-subunit surface soil; and inhalation of on-subunit airborne soil 

particulates. Exposure point concentrations for exposure to surface soil, were based on analytical data 

from South Field soil samples. The exposure point concentrations for surface water and sediment 

were inhaled particulate concentration were based on modeling results as described in Section B.2.0 

of this appendix and Section 5.0 and Appendix A of this RI report. 

Risks and hazards calculated for the trespassing youth exposed to CPCs in surface soil on the South 

Field are presented in Table B.3.2-4 (Attachment B.111). The total risk due surface to soil for this 

receptor was 5.9 x 10'. This was primarily due to external radiation exposure to radium-226 (4.0 x 

radium-228 (2.4 x thorium-228 (5.3 x 10") thorium-232 (7.3 x 10") 

and dermal contact with benzo(a)pyrene (1.5 x 10"). Total HI did not exceed 1.0. 
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Subsurface Soil 

TABLE B.3.2-3 

SOUTH FIELD 
OPERABLE UNIT 2 CONSTITUENTS OF POTENTIAL CONCERN 

Surface Water Surface Soil 

USeniC 
beryllium 
lead 

cesium-137 
neptunium-237 
plutonium-238 
plutonium-2391240 
radium-226 
radium-228 
strontium-90 
technetium-99 
thorium-228 
thorium-230 
thorium-232 
thorium-total 
uranium-234 
uranium-235/236 
uranium-23 8 

Aroclor- 1254 
Aroclor- 1260 
dieldrin 
benzo(a)anthracene 
benzo(a)p yrene 
benzo(b)fluoranthene 
benzo(g,h,i)perylene 
benzo(k)fluoranthene 
dibenzo(a,h)anthracene 
indeno( 1,2,3-cd)pyrene 
phenanthrene 

I 

arsenic 
beryllium 
lead 
cesium- 137 
neptunium-237 
lead-2 10 
plutonium-238 
plutonium-2391240 
radium-224 
radium-226 
radium-228 
ruthenium-106 
thorium-228 
thorium-230 
thorium-232 
thorium-total 
uranium-234 
ur,anium-235 
uranium-2351236 
uranium-23 8 

uranium-total 
2-methylnaphthalene 
benzo(a)anthracene 
benzo(a)pyrene 
benzo(b) fluoranthene 
benzo(g,h',i)perylene 
phenanthrene 
tributyl phosphate 
octachlo-odibenzo-pdioxin 
tetrachlorodibenzofuran 
Aroclor- 1254 
Aroclor-1260 
dieldrin 
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/ 

arsenic. 
lead 
uranium-234 
uranium-2351236 
uranium-238 
uranium-total 
neptanium-237 
radium-226 
technetium-99 
2-meth ylnaphthalenc 

benzo(a)pyrene 
phenanthrene 
tributyl phosphate 

B-3-41 

Sediment 

USeniC 
3eryllium 
ead 
lickel 
ieptunium-237 
,lutonium-238 
madium-226 
-adium-228 
itrantiurn-90 
echnetium-99 
iranium-234 
iranium-2351236 
iranium-23 8 

iranium-total 
)enzo(a)anthracene 
)enzo(a)pyrene 
)enzo(b)fluoranthene 
)enzo(g,h,i)perylene 
)is(2ethylhexyl)phthalatt 
libenzo(a,h)anthracene 
lieldrin 
bhenanthrene 

Groundwater 
@MA) 

arsenic 
lead 
neptunium-237 
radium-226 
strontium-90 
technetium-99 
uranium-234 
uranium-2351236 
~ranium-23 8 

Jranium-total 
2-methylnaphthalene 
?enzo(g,h,i)perylene 
3henanthrene 
:ributyl phosphate 
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- Risks and hazards calculated for the trespassing youth exposed to CPCs in surface water on the South 

Field are presented in Table B.3.2-5 (Attachment B.111). Total risk from surface water posed a 2.8 x 

10” due primarily to the presence of the HI was 53 due to dermal contact with uranium-total in 

surface water. 

Risks and hazards calculated for the trespassing youth exposed to CPCs in sediment on the South 

Field are presented in Table B.3.2-6 (Attachment B.111). The total risk was 1.5 x lo5.  This was 

primarily due to external radiation exposure to radium-226 (1.3 x lo5). HI did not exceed 1.0. 

B.3.2.3.2 Current Off-Pronertv Farmers 

Risk was characterized for the off-property farmer and resident child contacting CPCs via inhalation 

of airborne South Field soil particulates, ingestion of airborne particulates deposited on homegrown 

produce, and ingestion of milk or beef from livestock grazing on particulates deposited on off-site 

vegetation. For all of these routes of exposure, the exposure point concentration was based on air 

modeling results as described in the methods section. 

Risks and hazards calculated for the off-property farmer and resident child exposed to CPCs in 

airborne soil migrating off of the subunit are presented in Tables B.3.2-7(a) and B.3.2-7(b), 

respectively (Attachment B.111). Total risk did not exceed the 1.0 x lo4 risk level and HIS did not 

exceed 1.0 for either the farmer or child. 

Risks and hazards associated with the ingestion of CPCs in beef and milk for the off-property resident 

farmer and child are given in Table B.3’.2-8(a) and B.3.2-8@), respectively (Attachment B.111). The 

total risk for all CPCs consumed in beef and milk was 3.7 x lo-’ and 2.1 x lo7 for the farmer and 

child, respectively. The total HIS did not exceed 1.0 for either receptor. 

Risks and hazards associated’with ingestion of CPCs in homegrown produce for the off-property 

farmer and resident child are given in Tables B.3.2-9(a) and B.3.2-9@), respectively (Attachment 

B.111). The total risk for all CPCs consumed in homegrown produce was 8.5 x lo-* and 2.5 x lo-* for 

the farmer and child, respectively. Total HIS were well below 1.0 for both receptors. 
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0 B.3.2.3.3 

Risks and hazards were characterized for a current user of milk and meat products from livestock 

Current User of Milk/Meat Products 

potentially grazing within the South Field boundaries. Exposure point concentrations in beef and milk 

were derived from the maximum estimated on-property current deposition rates of airborne South 

Field surface soil. 

Risk and hazard to the current user of meat and milk products are given in Table B.3.2-10 

(Attachment B.111). Total risk to this receptor was 4.5 x lod due mostly to the ingestion of beef and 

milk affected by dust containing benzo(a)pyrene (1.5 x lo") and dibenzo(a,h)anthracene (1.7 x 10'). 

Total HI was well below 1.0. 

B.3.2.3.4 Current Groundskeeper 

Risks and hazards associated with the current groundskeeper are given in Table B.3.2-11 (Attachment 

B.111). Total carcinogenic ,risk from surface soil was 2.2 x lo4 due mostly to the presence of radium- 

226 (1.5 x lo4), of radium-228 (9.0 x lo'), thorium-228 (2.2 x lo"), and thorium-232 (2.7 x lo'), 

and soil ingestion and dermal contact to benzo(a)pyrene(6.7 x lod). Total HI was below 1.0. 

B.3.2.4 

The scenarios characterized for the South Field assuming future federal ownership are the off- 

property farmer and resident child and an expanded trespasser. Scenarios characterized for the South 

Field assuming future private ownership are a farmer and resident child living on the South Field and 

a future homebuilder. Risks for a future perched groundwater user are not evaluated because there is 

no usable perched groundwater at the South Field. Recreational users of the Great Miami River were 

also evaluated. 

Risk Characterization for Future Land Use 
0 

B.3.2.4.1 Future Off-Prmertv Farmers 

For the off-property farmer and resident chill (private and federal ownership), risks were calculated 

for exposure to CPCs in airborne South Field soil and in groundwater underlying the South Field and 

Inactive Flyash Pile. Receptors are assumed to contact CPCs in air via inhalation of particulates; 

consumption of homegrown produce irrigated with contaminated groundwater and on which 

contaminated airborne soil was deposited; ingestion of milk and beef from cattle grazing off-site 

consuming vegetation on which airborne soil was deposited and drinking contaminated groundwater; 

and by ingestion, dermal contact, and inhalation of contaminated groundwater. All of the exposure 

1 , I  
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point concentrations for this scenario were derived from .air and groundwater modeling results as 
I described in Section B.2.0, Methodology. 

Risks and hazards calculated for the future off-property farmer (private and federal ownership) 

exposed to CPCs in airborne soil are presented in Tables B.3.2-12(a) and B.3.2-12(c), respectively 

(Attachment B.111). Total risk from surface soil for the farmer was 6.8 x 10". This was primarily 

due to inhalation of radioactive CPCs; in particular, thorium-228 (1.0 x lo"), thorium-230 (1.2 x 1 0  

'), thorium-232 (1.3 x lo"), and uranium-238 (1.5 x 10"). The individual risks associated with all 

other CPCs did not exceed the 10" risk level. Total HI did not exceed 1.0 for either the farmer or 

child. 

Risks and hazards for the future off-property child (private and federal ownership) exposed to CPCs 
in airborne soil are presented in Tables B.3.2.12(b) and B.3.2.12(d), respectively (Attachment 111). 

For the child under both private and federal ownership risk did not exceed 1.0 x 

not exceed 1.0 for either child. 

Total HI did 

Risks and hazards associated with ingestion of CPCs in beef and milk for the future off-property 

farmer and resident child (private and federal ownership) scenario are given in Tables B.3.2-13(a) and 

B.3.2-13(b), respectively (Attachment B.111). Total farmer, private and federal ownership, risk for all 

CPCs consumed in beef and milk was 1.9 x under private ownership was and 2.0 x 10" Aroclor- 

1260(1.8 x 10") respectively. Risk to the farmer due mostly to the estimated presence of 

benzo(a)pyrene (6.1 x lo"), and dibenzo(a,h)anthracene(6.8 x 10") ,in beef and milk. Risk to the 

federal ownership of the off-property farmer was due to the cumulative presence of CPCs in dust 

affected beef and milk products. Risks to the off-property child under private and federal ownership 

were 1.0 x 10-5, respectively. Major contributions to risk from this pathway were aroclor-1260, 

benzo(a)pyrene and dibenzo(a,h)anthracene. HI for the farmers did not exceed 1.0, but for the child 

(both private and federal), was 1.1 due to homegrown produce irrigated with groundwater 

contaminated with uranium-total. ' 

Risks and hazards associated with ingestion of CPCs in homegrown produce under private and federal 

ownership for the future off-property farmer and resident child are given in Tables B.3.2-14(a), 

B.3.2-14(b), B.3.2-14(c), and B.3.2-14(d), respectively (Attachment B.111). Total risk for all CPCs 
consumed in homegrown produce were 2.0 x lo5 1.7 x and 1.2 x lod for the farmer and child 
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under private ownership, respectively. Total risk to the farmers under federal ownership were 1.7 x 

10' and 1.2 x lo6 respectively, for the farmer and child. Risks to off-property farmers were due 

primarily to homegrown produce irrigated with contaminated groundwater containing uranium-234 

and uranium-238, and affected by dust containing benzo(a)pyrene. Total HI for all CPCs consumed 

in homegrown produce was well below 1 .O for the farmer but for the child exceeded 1 .O due to the 

homegrown produce irrigated with groundwater contaminated with uranium-total. 

The risks and hazards associated with exposures of the off-property farmer and resident child under 

(private and federal ownership) to contaminated groundwater are given in Tables B.3.2-15(a), B.3.2.- 

15(b), B.3.2-15(c), and B.3.2-15(d), respectively (Attachment B.111). Total risk via all routes of 

direct exposure to groundwater (ingestion, inhalation, and dermal contact) for the farmer is and for 

the resident child is 2.4 x 10". Most of this risk is attributable to ingestion of the radionuclides 

uranium-234 and uranium-238. Total HI via all routes of direct exposure to groundwater for the 

farmer is less than 1.0. The child, however, is associated with a HI of 2 due to the ingestion of 

uranium-total . 

B.3.2.4.2 Future On-Propertv Expanded TresDasser 

Risks to the future South Field expanded trespasser were calculated for exposure to CPCs detected on 

the.subunit. The expanded trespasser was anticipated to contact CPCs directly via inhalation of 

airborne particulates surface of soil, ingestion, and dermal contact with on-subunit surface soil, 

sediment, and surface water, and external radiation resulting' from exposure to on-subunit surface soil 

and sediment. Exposure point concentrations for inhalation of airborne particles , surface water, and 

sediment were estimated from modeling results. Exposure point concentrations were derived from 

analytical data from samples taken at the South Field. 

Risks and hazards for a future expanded trespasser of the South Field exposed to CPCs in on-subunit 

surface soil and airborne particulates are given in Table B.3.2-16 (Attachment B.111). Total risk was 

1.2 x 
radium-228 (5.0 x 10') thorium-232 (1.1 x lo-'), thorium-228 (1.5 x lo-'), ingestion of 

benzo(a)pyrene in soil (3.3 x 10'). Risks calculated for all other CPCs did not exceed the 

level. Total HI did not exceed 1.0. 

'This was primarily due to the external radiation effects of radium-226 (8.3 x lo5),  

risk 
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Risks and hazards calculated for the future expanded trespasser exposed to CPCs in sediment located 

on the South Field subunit are presented in Table B.3.2-17 (Attachment B.111). Total risk due to 

exposure to all CPCs in sediment by all exposure pathways is 1 x This was primarily due to 

external radiation of radium-226(1.3 x lo5) in sediment. Risks and hazards for a future expanded 

trespasser exposed to surface water are given in Table B.3.2-18 (Attachment B.111). The risk due to 

exposure to CPCs in surface water was 8.3 x lo-’. Total HIS calculated for exposure of an expanded 

trespasser to CPCs found in the surface soil, sediment, or surface water on the South Field subunit 

did not exceed 1.0. 

B.3.2.4.3 Future On-ProDertv Farmers 

RME risk estimates were calculated for the future on-property farmer and resident child with 

livestock grazing on-property and’ using groundwater underlying the South Field and Inactive Flyash 

Pile impacted by these subunits. Receptors are presumed to contact CPCs via inhalation of airborne 

soil particulates, ingestion, and dermal contact with South Field surface soil; external radiation from 

South Field surface soil; consumption of homegrown produce irrigated with contaminated 

groundwater and on which contaminated airborne soil was deposited; ingestion of milk and beef from 

cattle drinking contaminated groundwater and grazing on South Field vegetation on which airborne 

soil was deposited; and by ingestion, dermal contact, and inhalation of contaminated groundwater. 

Exposure point concentrations for routes of exposure using airborne particulates or groundwater were 

I 

estimated from air and groundwater modeling. Both RME and CT risks and hazards were estimated 

for the on-property farmer. 

The RME risks and hazards for a South Field on-property farmer and resident child exposed to CPCs 

in surface soil and airborne particulates are given in Tables B.3.2-19(a) and B.3.2-19(b), respectively 

(Attachment B.111). The total RME risks were 1.1 x lo-* and 1.0 xlO” respectively. The greatest 

risks posed to the RME farmer from surface soil were from radium-226 (7.8 x lo”), radium-228 (4.7 

x IO4), thorium-228 (1.0 x lo”), thorium-232 (1.4 x lo-’) and benzo(a)pyrene(3.4 x lo“). Additional 

CPCs contributed greater than 1.0 x IO6,  however, contributed less than one percent of the total 

medium risk. The greatest risks posed to the resident child from surface soil were from radium-226 

(5.9 x lo“), thorium-228 (7.7 x lo-’), thorium-232 (1.1 x lo“), arsenic(l.4 x lo-’) benzo(a)pyrene 

(1.5 x lo“) and benzo(a,h)anthracene(3.0 x lo-’). Additional CPCs contributed greater than 1.0 x 10- 

6, however, contributed less than one percent of the total medium risk. Total HIS did not exceed 1.0 0 
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for any single CPC, or the sum of CPCs, across pathways for exposure of either a future on-property 

farmer or resident child to CPCs in soil. 

Risks and hazards associated with exposure to contaminants in groundwater for the RME farmer on- 

property farmer and resident child are given in Tables B.3.2-20(a) and B.3.2-20(b), respectively 

(Attachment B.111). Risks exceeding 1.0 x 

child. Total risk for the farmer was 1.1 x lo3 due to ingestion of uranium-234 and uranium-238. 

Total risk for the resident child was 4.7 x 10” due to ingestion of the same compounds. Total HIS 

are’indicated for both the RME farmer and resident 

were 18 and 41 for the farmer and child, respectively, due to the presence of uranium-total in 

groundwater. 

Risks and hazards associated with exposure to contaminants in homegrown produce for the RME 

farmer and resident child are given in Tables B.3.2-21(a) and B.3.2-21(b), respectively (Attachment 

B.111). The risk associated with homegrown produce for the farmer was 1.8 x 10” and for the 

resident child was 3.9 x lo4. This was mostly due to the estimated presence of radium-226, 

technetium-99, arsenic, benzo(a)anthracene, benzo(a)pyrene, dibenzo(a, h)anthracene, and dieldrin in 

produce. The HI exceeded l’.O for both the farmer (5.5) and child (20.6) due to the presence of 

uranium-total in groundwater and estimated uptake of uranium-total into irrigated plants. 

Risks and hazards associated with exposure to contaminants in beef and milk for the RME farmer and 

resident child are given in Tables B.3.2-22(a) and B.3.2-22(b), respectively (Attachment B.111). The 

risk associated with beef and.milk for the farmer was 1.9 x lo-’ and for the child was 7.8 x 10”. 

This is largely due to the uptake of radium-226 and technetium-99 and benzo(a)pyrene, dibenzo(a,h) 

anthracene, and indeno( 1,2,3-~d)pyrene by livestock. Additional CPCs contributed greater than 1 .O x 

but made up less than two percent of the total medium risks. Total HI from beef and milk for 

both the farmer and the child was below 1.0, child. 

CT estimates of risk for the future on-property resident farmer associated with exposures to surface 

soil, groundwater, homegrown produce, and beef and milk are given in Tables B.3.2-23, B.3.2-24, 

B.3.2-25, and B.3.2-26, respectively (Attachment B.111). Total risk from soil was 9.3 x lo4, due 

predominantly to external radiation from radium-226 and thorium-232. Total risk from groundwater 

is 6.6 x 

proportion of the risks from groundwater was due to the presence of technetium-99, benzo(a)pyrene, 

homegrown produce is 9.9 x lo5, and beef and milk is 9.4 x The greatest 

0 ( j  0 ;2 E 8 
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and dibenzo(a,h)anthracene in dust and uranium-234, and uranium-238 in drinking water and uptake 

into irrigated plants and by watered livestock. Total HI for produce was 2.2 due to total uranium and 

total HI for groundwater was 8.3 also due to uranium-total. 

B.3.2.4.4 

Risks were calculated for a future homebuilder ingesting, inhaling, or coming into dermal contact 

with surface and subsurface 'soil within the South Field. The risk of external radiation resulting from 

exposure to subsurface soil was also determined. 

Future On-Prouertv (South Field) Homebuilder 

The risks and hazards for an on-property homebuilder exposed to contaminated subsurface soils while 

building a home on the South Field are given in Table B.3.2-27 (Attachment B.111). The total risk 

due to all CPCs by all routes. of exposure was 1 . 1  x The major contribution to total risk is from 

radium-226 (2.6 x via external radiation. 

Arsenic contributed 1.0 x lo6 ILCR due to dermal contact. HI did not exceed 1.0 for any individual 

CPC . 

thorium-232 (2.1 x lo6), and thorium-228 (1.6 x 

B.3.2.4.5 

Risks on hazards associated with the future adult users of the Great Miami River were calculated. 

These users include recreational user (Table B.3.2-28(a)), agricultural user (Table B.3.2-28(b) and 

(c)), and residential user (Table B.3.2-28(d)). For the recreational user, the total risk was 4.2 x 

and technetium-99(2.O x 

Future Great Miami River User 

. due primarily to the ingestion of fish containing radium-226(1.3 x 
For the agricultural user, total risk for consumption of beef and milk was 4.4 x 

homegrown produce total risk was 1.9 x 

HIS exceeded 1.0. 

and for 

Total risk for the residential user was 6.3 x No 

B.3.2.5 

Concentrations of indoor air .radon at the South Field were estimated from South Field subsurface soil 

radium-226 concentrations as described in Attachment I. The results shown in Table 

Risks Due to Estimated Radium-222 Emission 
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0 B.3.2-30, indicate that potential residents of a structure built on a slab-type foundation have a 

considerably higher risk than residents of a structure with a basement; this is due to surface soil 

concentrations of radium-226. Carcinogenic risk associated with a house on a slab foundation are 4.2 

x 10” for a child, 4.9 x 10” for the CT scenario, and 4.9 x lo-’ for the RME resident. For future 

residents dwelling in a house with basement, the risk to a child would be 1.9 x lo-’, with 2.3 x lo-’ 

risk to the CT resident, and 2.3 x 

carcinogenic risk based on the EPA action.leve1 of 4 pCi/L (ASTDR 1990) is presented. The risk 

would be 1.1 x lo-’. The higher risk associated with the slab foundation is primarily due to the 

higher permeability of the surface soil compared to the subsurface soil (see Solid Waste Landfill 

results where the surface and subsurface permeabilities are similar. 

risk to an RME resident. For comparisons, the RME resident 

Ambient outdoor radon emissions potentially associated with the South Field, estimated as described 

in Section B.2.0, are summarized in Table B.3.2-31 for each receptor. Risks that would result at the 

South Field assuming radon emission were equivalent to what would naturally occur if radiuin-226 

were present at background concentrations are presented for comparison. Risks exceeding 1 .O x 

were associated with future gn-property farm receptors ( M E  farmer, CT farmer, and child). The 

risks calculated were about 20 times what could be expected if radium-226 were present at the South 

Field at background concentrations. 
0 

B.3.2.6 Summary for South Field 

Tables B.3.2-32 and B.3.2-33 summarize risk and hazard, respectively, associated with the South 

Field for receptors assuming current land use. The greatest risk posed to any current scenario 

receptor is to the groundskeeper. Total estimated risk to the current groundskeeper is 2.2 x 

primarily to radium-226 (1.5 x lo“), radium-228 (9.0 x 

(2.7 x 

total receptor risk. Total HI for this receptor was less than 1.0. 

due 

thorium-228 (2.2.x lo”), thorium-232 

and benzo(a)pyrene (6.7 x in surface soil which accounted for 98 percent of the 

Total carcinogenic risk to the trespassing youth was 1.0 x lo4. This was due mostly to ingestion of 

radium-226 (4.0 x radium-228 (2.4 x thorium-228 (5.3 x and thorium-232 (7.3 x 

lo6) in soil which accounted for approximately 54 percent of the total receptor risk and .radium-228 
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TABLE B.3.2-30 

CARCINOGENIC RISK ASSOCIATED WITH 
INDOOR RADON: SOUTH FIELDa 

RME Risk-based on EPA 
Type Structure RME CT Child Action Levelb 

House on Slab 4.9 x lo-* 4.9 io3 4.2 x 10-3 1.1 x 

House with 
Basement 2.3 x 2.3 x 107 1.9 x 1.1 x 

aResults obtained from Indoor Radon Modeling Studies (Attachment I) using radon-226 concentrations 
in South Field subsurface soil 

bEPA Action level of 4 pCi/L (ASTDR 19900 
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............................. ............................ ................................. ................................ .......................................................... ..................... ............................. I 
Current 
Trespassing 
Youth 

CurrenVFuture 
Off-Property 
Fanner 

CurrenVFuture 
Off-Property 
Child 

Current 
Groundskeeper 

Future 
Expanded 
Trespasser 
(Adult + Child) 

Future, RME 
On-Property 
Fanner 

Future., CT 
On-Property 
Fanner 
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TABLE B.3.2-31 
SOUTH FIELD 

RISKS DUE TO ESTIMATED RN-222 EMISSION 

daximurn RN-222 
iir Concentration 
pCi/m3)* 

7.7E+01 

4.9E+00 

4.9E+00 

7.7E + 0 1 

Future 
On-Property 

*Value represents maximum surfacesC 

- ................. ................. ................. ................. ................. ................. ................. ......... 

Intake 
(PCi) 

1.6E+( 

5.7E+C 

l.OE+C 

1.4E+C 

2.5E+O 

7.8E+O 

5.8E+O 

1.4E+O 
lit of 30.8 

- ..................... ................. ................. ............ ................. ................. ................. . , . . , , , . , , , , , 

Risk 

1.2E-OC 

4.4E-06 

7.9E-08 

1 .OE4 

1.9E-0 

6.0E-0 

4.5E-01 

l.lE-01 

sackground RN-222 
iir Concentration 
pCi/m3)** 

3.4E+00 

2.2E-01 

2.2E-01 

3.4E+00 

3.4E+00 

**Assumes RA-226 concentration is 1.228 pCilg in surface soil and 0.78 pCilg in subsurface soil. 

- $ i i  ::.:.:.: ..... ...... ..... ...... - 
ntake 
pCi) 

7.OE+O 

2.5E+O 

Q.5E +0: 

5.9E+O 

I.lE+D 

1.4E+O! 

!.5E+@ 

i.2E+O: 

- .................. .................. .................. ................. 
.................. .................. .................. 

Risk 

5.4E-08 

1.9E-07 

3.5E-09 

4.6E-07 

8.5E-08 

2.6E-06 

2.0E-07 

4.8E-08 



I 

3ff-Propeny % Total % Tolal 

1.9E-07 100.00% 29.75%1 

TABLE B.3.2-32 
CURRENT LAND USE 

SOUTH FIELD 
SUMMARY OF TOTAL CARCINOGENIC RISK 

I Off-Prooenv % Total % Total I User of % Toral % Total 
I 

4.1E-09 100.00% 1.71%1 

Medium 
Surface Soil1 
Air 

‘respassing 
Youth 
2.1E-07 
2.0E-08 
4.OE-10 
2.7E-10 
4.0E-05 
2.48-06 

2.28-09 
5.3E-06 
l.lE-08 
7.3E-06 
6.3E-09 
4.6E-08 
8.5E-08 
5.5E-05 

1.4E-07 
8.1E-08 
1.7E-07 
1.3E-07 
2.28-06 
I .5EM 
I .7E-08 
I .3EM 
4.5E-07 
2.58-08 
I .4EM 
3.78-06 

- 

6.8E- 10 

Parameter 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 

U-234 
TH-232 

U-2351236 
U-238 

Total Radiological Rid 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anlhracene 
&nzo(a)pyrenc 
Benzo(b)tluoranlhcoc 
Benzo(k)fluoranlhene 
Beryllium 
Dibcnzo(a, h)anthraccnc 
Dieldrin 
Indeno(l.2.3-cd)pyrene 

Total Chemical Rid 
Tota, 

%Total %Total 
Medium Receotor - Risk &J 

0.36% 0.21% 
0.03% 0.02% 
0.00% 0.00% 
0.00% 0.00% 

67.68% 39.24% 
4.10% 2.38% 
0.001 0.00% 
0.00% 0.00% 
9.00% 5.22% 
0.02% 0.01% 

12.36% 7.17% 
0.01% 0.01% 
0.08% 0.05% 
0.14% 0.08% 

93.78% 54.38% 

0.24% 0.14% 
0.14% 0.08% 
0.29% 0.17% 
0.22% 0.13% 
3.78% 2.19% 
0.25% 0.14% 
0.03% 0.02% 
0.22% 0.13% 
0.76% 0.44% 
0.04% 0.02% 
0.24% 0.14% 
6.22% 3.60% 

5.9E-05 100.00% 57.98% 

Resident 
Fanner - 

8.OE-13 
5.3E-10 
3.8E-10 
2.4E-10 
1.8E-08 
2.3E-10 
8.4E-12 
1.OE-10 
2.9E-08 
3.4E-08 
3.7E-08 
1.9E-08 
1.9E-09 
4.1E-08 
1.8E-07 
5.2E-09 
1.6E-10 
2.7E-09 
1.8E-10 

ND 

3.8E-10 
ND 

7.68-12 
1.7E-10 
9.4E-09 

2.1E-11 

5.5E-10 

Medium 
Risk - 
0.00% 
0.28% 
0.20% 
0.13% 
9.53% 
0.12% 
0.00% 
0.05% 

15.25% 
17.73% 
19.44% 
9.%% 
0.98% 

21.43% 
95.11% 

2.70% 
0.08% 
1.42% 
0.09% 

0.01 % 
0.20% 

0.29% 
0.00% 
0.09% 
4.89% 

Receptor 
Risk 
0.00% 
0.08% 
0.06% 
0.04% 
2.84% 
0.04% 
0.00% 
0.02% 
4.54% 
5.27% 
5.78% 
2.96% 
0.29% 
6.38% 

28.29% 

0.80% 
0.02% 
0.42% 
0.03% 

0.00% 
0.06% 

0.09% 
0.00% 
0.03% 
1.45% 

- 
Resident 

Child - 
1.5E-14 
9.6E-12 
7 .OE- 12 
4.4E- 12 

4.1 E- 12 
3.3E-10 

1.5E-13 
1.8E-12 
5.3E-10 

6.7E-10 
6.2E-10 

3.5E-10 
3.4E-11 
7.4E-10 
3.3E-09 
4.4E-10 
1.3E-11 
2.3E-10 

ND 
1.8E-12 
3.2E-11 
ND 
4.6E-11 

1.5E-11 

6.48-13 
1.5E-11 
7.9E-10 

Medium 
Risk - 

0.00% 
0.23% 
0.17% 
0.11% 
8.08% 
0.10% 
0.00% 
0.04% 

12.93% 
15.04% 
16.49% 
8.45% 
0.83% 

18.18% 
80.66% 
10.69% 
0.33% 
5.62% 
0.37% 

0.04% 
0.78% 

1.14% 
0.02% 
0.36% 

19.34% 

Receptor 
Risk 
0.00% 
0.00% 
0.00% 
0.00% 
0.14% 
0.00% 
0.00% 
0.00% 
0.22% 
0.26% 
0.28% 
0.14% 
0.01% 
0.31% 
1.38% 
0.18% 
0.01 % 
0.10% 
0.01 % 

0.00% 
0.01 % 

0.02% 
0.00% 
0.01 % 
0.33% 

- 
Milk Medium 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

, NIA 
NIA 

~ NIA 
NIA 1 NIA 

and Meat Risk - -  
Receptor 

Risk - 

NIA 
NIA 
NIA 
NIA 

1 NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

~ NIA 
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TABLE B.3.2-32 
(continued) 

%Total %Total 
hounds Medium Receptor 
keeper Risk Risk 
8.0E-07 0.36% 0.36% 

I 

Great %Total %Total 
Miami Riv Medium Receptor 
Rec. User Risk Risk 

NIA 

Ip z w 

Medium 
Surface Soill 
Air ' 

Parameter 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
Total Radiological Rir 

Aroclor-1254 

Arsenic 
Benzo(a)anthacenc 
Bcnzo(a)pyrcnc 
Benzo(b)fluoranthene 
Benzo(k)fluoranthcnc 
Beryllium 
Dibenzo(a,h)anthraccnnc 
Dieldrin 
Indeno(1,2,3cd)pyrene 

Total Chemical Ric 
Tori 

Ar~lor-1260 

0.04% 
0.00% 
0.00% 

68.03% 
4.10% 
0.00% 
0.01 % 
9.84% 
0.02% 

12.45% 
0.01 % 
0.09% 
0.14% 

95.10% 
0.09% 
0.05% 
0.30% 
0.18% 
3.05% 
0.20% 
0.02% 
0.18% 
0.62% 
0.02% 
0.19% 
4.90% 

100.00% 

0.04% 
0.00% 
0.00% 

68.03% 
4.10% 
0.00% 
0.01% 
9.84% 
0.02% 

12.45% 
0.01 % 
0.09% 
0.14% 

95.10% 
0.09% 
0.05% 
0.30% 
0.18% 
3 .OS % 
0.20% 
0.02% 
0.18% 
0.62% 
0.02% 
0.19% 
4.90% 

100.00% 
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NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

. NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great %Total % Total 
diami Riv. Medium Receptor 
k i d .  User Risk Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great % Total %Total 
: i m i  Riv Medium Receptor 
lg. User Risk Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



Medium 
Sediment 

TABLE B.3.2-32 
(continued) 

% Total % Total I Off-Property % Total %.Total 
l'respassing . Medium Receptor - Youlh - Risk Risk 

6.6E-09 0.04% 0.01% 

1.3E-05 89.71% 13.07% 
8.1E-07 5.45% 0.79% 

9.6E-11 0.00% 0.00% 

2.1E-11 0.00% 0.00% 
3.OE-10 0.00% 0.00% 
5.1E-10 0.00% 0.00% 
1.4E-08 0.10% 0.01.R 
2.38-08 0.16% 0.02% 
1.4E-05 95.47% 13.91% 

4.7E-07 3.17% 0.46% 
3.1E-08 0.21% 0.03% 
8.2E-08 0.56% 0.08% 
2.88-08 0.19% 0.03% 
1.4E-08 0.09% 0.01% 

4.78-08 0.32% 0.05% 
6.7E-07 4.53% 0.66% 
1.5E-05 100.00% 14.57% 

5.2E-10 0.00% 0.00% 

Parameter 
NP-237 

RA-226 
RA-228 

TC-99 

U-2351236 

PU-238 

SR-90 

U-234 

U-238 
Total Radiological Risl 

Benzo(a)pyrene , 
Benzo(b)fluoranthene 
Arsenic 
Beryllium 
Benzo(a)anlhracene 
Die Id r i n 
Dibcnzo(a.h)anlhraccnc 

Total Chemical Rid 

Resident Medium Receptor - Fanner - Risk Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
N_/A 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Drf-property % TOUI x ~ o t a l  
Resident Medium Receptor 

Risk - Risk - Child 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

User of % Total % Total 
Milk Medium Rcceptoi 

andMeat Risk Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
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Sediment 

%Total %Total 
Grounds Medium Receptor 
k e e p e r &  Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NP-237 
PU-238 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 
Total Radiological Risl 

Benzo(a)pyrene 
Benzo@)fluoranthene 
Arsenic 
Beryllium 
Benzo(a)anthracene 
Dieldrin 
Dibemo(a.h)anthracene 

Total Chemical Risk 

i 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
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TABLE B.3.2-32 
(continued) 

Great %Total %Total 
liami Riv Medium Receptor 
la. User Risk Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great %Total 
diami Riv. Medium 
b i d .  User Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

% Total 
Reseptor 

Risk - 
Great %Total %Total 

vliamiRiv Medium Receptor 
Ag. User Risk Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I 



Medium 
Surface 
Water 

GMR 
Surface 
Water 

%Total %Total 
respassing Medium Receptor 
Youth - Risk - Risk 

3.8E-09 0.01% 0.00% 

9.38-08 0.33% 0.09% 
1.5E-09 0.01% 0.00% 

4.7E-01 1.70% 0.47% 
4.9E-08 0.18% 0.05% 
4.38-09 O.M% 0.00% 
9.28-08 0.33% 0.09% 
7.28-01 2.58% 0.71% 
3.7E-06 13.28% 3.644 
4.1E-09 0.01% 0.004 
3.0E-08 ’ 0.11% 0.034 

1.2E-08 0.04% 0.0141 
6.1E-09 0.02% 0.0191 
2.3E-05 83.95% 23.0491 
2.7E-05 97.42% 26.1491 
2.8E-05 100.00% 27.4591 

- 
1.OE-10 0.00% 0.00% 

9.1E-10 0.00% 0.004 

5.OE-10 0.00% 0.0091 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Parameter 
NP-237 

RA-226 

SR-90 

PU-238 

RA-228 

TC-99 
U-234 
U-2351236 
U-238 

Total Radiological Ris, 
Arsenic 
Benzo(a)anthra&ne 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Beryllium 
Dibenzo(a,h)anlhraccnc 
Dieldrin 

Total Chemical Rir 
Tota 

NP-237 
PU-238 
RA-226 

SR-90 
RA-228 

TC-99 
U-234 
U-2351236 
U-238 

Total Radiological Ris 
Arsenic 
Beryllium 
Benzo(a)anthracene 
Benzo(a)pyrene 
Eknzo(b)fluoranthcne 
bu(Z-F.&ylhexyl)phthaIate 
Dibenzda , h)anthracene 
Dieldrin 

Total Chemical Ris 
Toti 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
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TABLE 8.3.2-32 
(continued) 

Iff-Propeny % Total % Total 
Resident Medium Receptor 
F a r m e r -  Risk @J 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Iff-Property % Total 96 Total 
Resident Medium Receptor 
Child - Risk Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

User of % Total % Total 
Milk Medium Reccotor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



TABLE 8.3.2-32 

Medium 
Surface 
Water 

GMR 
Surface 
Water 

(amtinuc 

Parameter 
NP-237 
PU-238 
RA-226 
RA-228 
SR-90 

U-234 
U-2351236 

TC-99 

U-238 
Total Radiological Risl 

Arsenic, 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Beryllium 
Dibenzo(a, h)anthracenc 
Dieldrin 

Total Chemical Risi 
Tota 

NP-237 
PU-238 . 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

Arsenic 
Beryllium 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluorantheoe 
bis(2-E1bylhexyl)ph1halate 
Dibenzo(a .b)anthraccnc 
Dieldrin 

Total Radiological Risl 

Toral Chemical Risl 
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%Total %Total 
;rounds Medium Receptor 
k e e p e r m  RisL 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great %Total % Total 
liamiRiv Medium Receptor 
lec. User Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NI A 

1.0E-08 0.25% 0.25% 

1.3E-06 30.40% 30.40% 
2.1E-08 0.49% 0.49% 
7.6E-W 17.95% 17.95% 
2.0E-06 46.33% 46.33% 
2.68-08 0.63% 0.63% 
2.3E-09 0.05% 0.05% 
5.0E-08 1.19% 1.19% 
4.1E-06 97.31% 97.31% 

7.2E-10 0.02% 0.02% 

1.8E-10 0.00% 0.00% 
2.OE-11 0.00% 0.00% 
4.1E-10 0.01% 0.01% 
6.48-08 1.51% 1.51% 
l.lE-09 0.03% 0.03% 

4.8848 1.14% 1.14% 

l.lE-07 2.69% 2.69% 
4.28-06 100.00% 100.00% 

1.5E-14 0.00% 0.00% 

1.9E-12 0.00% 0.00% 

Great % Total 
Wiami Riv. Medium 
l a i d .  User Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

% Total 
Receptor 

Risk - 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.6E-10 0.41% 0.41% 
7.1E-12 0.01% 0.01% 
6.38-09 10.10% 10.10% 

6.28-09 9.94% 9.94% 
3.28-08 51.33% 51.33% 
3.3E-09 5.21% 5.21% 

6.2E-09 9.86% 9.86% 
5.5E-08 87.49% 8'7.49% 
1.OE-09 1.59% 1.59% 

1.OE-10 0.16% 0.16% 

2.9E-10 ' 0.46% 0.46% 

5.1E-10 0.81% 0.81% 
4.4E-10 0.71% 0.71% 
3.2E-09 5.05% 5.05% 
5.4E-11 0.09% 0.09% 
2.6E-11 0.04% 0.04% 
6.6E-10 1.04% 1.04% 
2.0E-09 3.18% 3.18% 
7.9E-09 12.51% 12.51% 
6.3E-08 100.00% 100.00% 

Great %Total %Total 
Miami Riv Medium Recepto 
Aa. User Risk RisL 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



(continued) 
Iff-Property %Total % Total 

Resident Medium Receptor 
F a r m e r -  Risk & 

2.OE-11 0.02% 0.00% 
5.1E-11 0.06% 0.01% 
2.8E-11 0.03% 0.00% 
1.9E-11 ' 0.02% 0.00% 
9.1E-09 10.70% 1.41% 
4.2E-10 0.49% 0.07% 
6.8E-11 0.08% 0.01% 
2.1E-10 0.25% 0.03% 
2.6E-10 0.31% 0.04% 
2.OE-10 0.23% 0.03% 
7.4E-10 0.88% 0.12% 
1.5E-10 0.18% 0.02% 
1.5E-11 0.02% 0.00% 
2.8E-10 0.33% O.W% 
1.2E-08 13.60% 1.79% 

1.3E-09 1.58% 0.21% 
3.7E-10 0.44% 0.06% 
9.1E-09 10.73% 1.41% 

4.38-08 50.37% 6.64% 
2.88-09 3.30% 0.44% 

2.6E-09 3.02% 0.40% 

3.3E-10 0.39% 0.05% 
2.68-09 3.05% 0.40% 
8.5E-09 10.01% 1.32% 

2.78-09 3.16% 0.42% 
7.38-08 86.40% 11.38% 
8.5E-08 100.00% 13.18% 

2.9E-10 0.34% 0.04% 
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Off-Property % Total % Total 
Resident Medium Receptor - Child - Risk & 

1.3E-12 0.01% 0.00% 
3.68-12 0.01% 0.00% 
1.9E-12 0.01% 0.00% 
1.3E-12 0.01% 0.00% 
l.lE-09 4.45% 0.47% 
2.9E-11 0.12% 0.01% 
4.78-12 0.02% 0.00% 
1.5E-11 0.06% 0.01% 
1.8E-11 0.07% 0.01% 
1.4E-11 0.06% 0.01% 
5.2E-11 0.21% 0.02% 
1.lE-11 0.04% 0.00% 
l.lE-12 0.00% 0.00% 
2.OE-11 0.08% 0.01% 
1.3E-09 5.14% 0.54% 

3.8E-10 1.53% 0.16% 
l.lE-10 0.46% 0.05% 
2.9E-09 11.59% 1.22% 

1.4E-08 55.60% 5.85% 
9.2E-10 3.65% 0.38% 

8.3E-10 3.32% 0.35% 

l.lE-10 0.43% 0.05% 
8.4E-10 3.36% 0.35% 
2.8E-09 11.09% 1.17% 

8.8E-10 3.50% 0.37% 
2.48-08 94.86% 9.9741 
2.5E-08 100.005% 10.51% 

8.3E-11 0.33% 0.03% 

%Total %Total 
'respassing Medium Receptor 

Youlh - Risk - Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- Medium 
Homegrown 
Produce 

(Dust 
Affected) 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Parameter 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Radiological Rid 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
&nzo(b)Iluoranlhcnc 
&nzo(k)fluoranlhene 
Ekryllium 
Dibemo(a.b)anthracenc 
Dieldrin 
lndeno(l.2.3-cd)pyrene 

Total Chemical Ricl 
Tota 

User of % Total % Total 
Milk Medium Receptor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

and Meat Risk Risk - -  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



Medium Parameter 
Homegrown ICs-137 
Produce NP-237 

(Dust 
Affected) 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 

TH-228 
TH-230 
TH-232 
U-234 ' 

U-2351236 
U-238 . 

TC-99 

Total Radic . 
Homegrown 
Produce 

(DUSt 
Affected) 

(continued) 

gical Ric 

Aroclor-1254 
Aroclor- 1260 
Arsenic 
Benzo(a)anthracene 
Bem(a)pyrene 
Benzo(b)fluorantbene 
&nzo(k)fluorantbmc . 

Dieldrin 

5% Total %Total 
irounds Medium Receptor 

Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

0 
TABLE B.3.2-32 

(continued) 
Great %Total %Total 

IiamiRiv Medium Receptor 
tec. User Risk Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NlA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great %Total %Total 
&mi Riv. Medium Receptor 
ksid.  User Risk Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great X Total %Total 
MiamiRiv Medium Receptor 
Ag. User Risk Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
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BeeflMilk 
(Dust 

sd Affected) 

0 
: 

Homegrown 
Produce 

Surface Water 
(GMR 

Affected) 

NP-237 
PU-238 

RA-228 

TC-99 

RA-226 

SR-90 

U-234 
U-2351236 
U-238 

Total Radiological Rirl 

%Total %Total 
'respassing Medium Receptor 
y o u t h -  Risk - Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

TABLE 0.3.2-32 
(continued) 

Iff-Property % Total % Total 
Resident Medium Receptor 
Farmer - Risk Risk - 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

4.4E-11 0.01% 0.019 
1.5E-13 0.00% 0.004 
1.2E-15 0.00% 0.00% 
9.OE-16 0.00% 0.009 
2.9E-09 0.79% 0.4541 

1.7E-11 0.00% 0.00% 
4.OE-10 0.11% 0.064; 

l.lE-12 0.00% 0.004 
4.2E-12 0.00% 0.004 
1.5E-11 0.00% 0.004 
1.6E-12 0.00% 0.009 
2.9E-11 0.01% 0.009 
3.4E-09 0.94% 0.539 

7.1E-09 1.93% 1.109 
4.48-08 11.89% 6.799 
1.3E-09 0.35% 0.209 
2.88-09 0.75% 0.439 
1.3E-07 34.67% 19.799 
8.6E-09 2.35% 1.349 
6.28-09 1.68% 0.969 

1.4E-07 38.79% 22.149 
9.28-14 0.00% 0.009 
2.48-08 6.59% 3.764 
3.6E-07 99.06% 56.549 
3.78-07 100.00% 57.079 

3.5E-11 0.01% 0.019 

2.68-13 0.00% 0.009 

1.9E-IO 0.05% 0.039 

)ff-PrOperty %Total %Total 
Resident Medium Receptor 

Risk - Risk Child - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

5.78-12 0.00% 0.00% 
1.2E-14. 
1.3E-16 
9.58-17 
5.IE-10 
6.1E-12 
3.28-12 
6.6E-11 
4.1E-14 
1.8E-13 
6.7E- 13 
2.88-12 
2.98-13 
5.38-12 
6.OE-10 

4.1E-09 
2.58-08 

I .6E-09 
7.38-08 
5.OE-09 
3.6E-09 

8.28-08 

1.4E-08 
2.1E-07 

3 .OE- 10 

2.9E-11 

5.38-34 

0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.24% 0.21% 
0.00% 0.0091 
0.00% 0.009 
0.03% 0.039 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.009 
0.00% 0.009 
0.00% 0.009 
0.00% 0.009 
0.28% 0.259 

1.94% 1.7141 
11.99% 10.524 
0.14% 0.134 
0.76% 0.679 

35.00% 30.729 
2.38% 2.099 
1.70% 1.494 
0.01% 0.019 

39.14% 34.359 
0.00% 0.009 
6.65% 5.844 

99.72% 87.529 
2.1E-07 100.00% 87.779 

User of % Tolal % Total 
Milk Medium Receptor 

indMeat Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

5.4E-10 0.01% 0.019 
1.9E-12 0.00% 0.009 
1.5E-14 0.00% 0.009 
l.lE-14 0.00% 0.009 
3.5E-08 0.79% 0.799 

2.1E-11 0.00% 0.009 
4.88-09 0.11% 0.114 

1.4E-11 0.00% 0.009 
5.2E-11 0.00% 0.004 

1.9E-11 0.00% 0.004 

4.2E-08 0.93% 0.934 

8.68-08 1.93% 1.934 
5.38-07 11.91% 11.914 
1.5E-08 0.35% 0.354 
3.4E-08 0.75% 0.754 
1.5E-06 34.68% 34.68: 
1.1E-07 2.35% 2.35: 
7.58-08 1.68% 1.68: 
2.38-09 0.05% 0.05: 
1.7E-06 38.77% 38.771 
l.lE-12 0.00% 0.00: 
2.98-07 6.59% 6.59! 
4.48-06 99.07% 99.07! 
4.5E-06 100.00% 100.001 

4.3E-IO 0.01% 0.014 

3.2E-12 0.00% 0.009 

1.9E-10 0.00% 0.004 

3.5E-10 0.01% 0.014 

FER\CRU2RI\ABQ\CSF-COC.XLS: 6/7/94: 4 2 9  PM 



TABLE B.3.2-32 
(continued) 

Great % Total %Total 
Miami Riv Medium Receptor 
- -  Rec. User Risk Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Homegrown 
Produce 

(GMR 
Surface Water 

Affected) 

?j 
P 

PU-238 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
U-2351236 . 
U-238 
Total Radiological Risk 

Arsenic 
Beryllium 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluomthene 
bis(2-Etbylhexyl)pbIhalatc 
Dibenzo(a.h)anbccne 
Dieldrin 

Total Chemical Risk 

Parameter 
INP-237- 

Total 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
Total Radiological Risk 

Aroclor-1254 
Aroclor- 1260 
Arsenic 
&nzo(a)anthraccne 
Benzo(a)pyrcnc 
&nzo(b)fluoranthene 
Benzo(k)fluoranthene 
Beryllium 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno( 1.2.3-cd)pyrene 

Total Chemical Risk 

%Total %Total 
irounds Medium Receptor 
keeperm Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great % Total %Total 
Miami Riv. Medium Receptor 
Resid. User Risk Risk 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA . 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA . 

NIA 
NIA 
NlA, . 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA , 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great %Total %Total 
liamiRiv Medium Receptor 
An. User Risk Risk 

7.9E-11 0.42% 0.00% 
2.28-12 0.01% 0.00% 
2.0E-09 10.54% 

2.2E-09 11.51% 
1.OE-08 55.04% 
9.9E-10 5.24% 
8.6E-11 0.46% 
1.9E-09 9.93% 
1.8E-08 93.33% 

3.1E-11 0.16% 

3.9E-10 2.06% 
8.3E-11 0.44% 
2.8E-11 0.15% 
2.OE-10 1.04% 
3.38-12 0.02% 
4.28-12 0.02% 
3.9E-11 0.21% 
5.1E-10 -2.73% 
1.3E-09 6.67% 
1.9E-08 100.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

0.04% 
O.W% 
0.05% 
0.23% 
0.02% 
0.00% 
0.04% 
0.40% 

0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.03% 
0.43% - 

J'" 113. 
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TABLE 8.3.2-32 
(continued) 

Iff-Property % Total % Total 
Resident Medium Receotor 

Sukace Water 
Affected) 

RA-226 
RA-228 
SR-90 
TC-99 
U-234 
U-23.51236 
U-238 

Total Radiological Rirk 

Arsenic 
Beryllium . 
Benzo( a)anthracene 
Bcnzo(a)pyrene 
Bcnzo(b)fluoranthenc 
bis(2-EthyBexyl)phrhalate 
Diknzo(a.h)anlhracenc 
Dieldrin 

Total Chemical Rid 
Tola> 

%Total %Total 
rrespassing Medium Receptor 
y o u t h -  Risk - Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA ' 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- Farmer - Risk Ri;k 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Iff-Property % Total 96 Total 
Resident Medium Rcceptor - Child - Risk !7& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA , 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

User of 96 Total % Total 
Milk Medium Receptor 

mdMeat !7& Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NJA 

MEDIA 1.0E-04 6.4E-07 2 . 4 m  4 . 5 m  

I 
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TABLE B.3.2-32 
(continued) 

Great %Total 
lami Riv Medium 
ec. User Risk 
NIA 
NIA 
NIA , 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

. 

Medium 
BeefIMilk 

(GMR 
Surface Watei 

Affected) 

Parameter 
NP-237 

RA-226 
RA-228 

PU-238 

SR-90 
TC-99 
U-234 
U-2351236 
U-238 

Total Radiological Risk 

Arsenic 
Beryllium 
Bem(a)anthracene 
Bem(a)pyrene 
Bcnzo(b)fluoranchene 
bis(2-Ethylhexyl)phthalate 
Dihenzo(a,h)anchracene 
Dieldrin 

Total Chemical Rish 

;>'. . , , 
i :  

, .  
. 

%Total %Total 
Grounds Medium Receptor 
keeperw Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
N I A  
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great %Total %Total 
Iiami Riv Medium Receptor 
4g. User Risk Risk 

1.8E-10 0.00% 0.00% 
4.OE-14 0.00% 0.00% 
2.48-08 0.55% 0.55% 

5.2E-08 1.19% 1.18% 
4.3E-06 97.73% 97.31% 
7.3E-09 0.17% 0.17% 

1.4E-08 0.32% 0.31% 
4.48-06 99.97% 99.54% 

2.9E-10 0.01% 0.01% 

6.4E-10 0.01% 0.01% 

7.1E-11 0.00% 0.00% 
4.58-12 0.00% 0.00% 
2.7E-11 0.00% 0.00% 
5.1E-10 0.01% 0.01% 
8.98-12 0.00% 0.00% 
6.1E-11 0.00% 0.00% 
5.7E-10 0.01% 0.01% 
1.5E-13 0.00% 0.00% 
1.2E-09 0.03% 0.03% 
4.48-06 100.00% 99.57% 

lALL MEDZA 2.2Ew 4.2E-06 6.3M8 4.4E-06 I 
N/A signifies that exposure of h e  receptor io the indicated medium is not applicable. 

~ 
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TABLE B3 .233  
CURRENT LAND USE 

SOUTH FIELD 
SUMMARY OF TOTAL NONCARCINOGENIC HAZARD 

NIA 
NIA 
NIA ' 

NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

Surface 
Water 

NIA 
NIA 
NIA 

* NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

Beryllium 

Dieldrin 

Arsenic 
Beryllium 
Dieldrin 

U-TOT AL 

Total c U-TOWI 

GMR 
Surface 
Water 

Homegrown 
Produce 

(Dust 
Affected) 

Homegrown 
Produce 
(GMR Surface 

Water 
Affected) 

5.3E+01 99.55% 99.54% 
Total 5.3E+01 100.00% 99.98% 

Arsenic NIA 
Beryllium NIA 
Dieldrin NIA 
U-TOTAL NIA 

Total NIA 
Arsenic NIA 
Beryllium NIA 
Dieldrin NIA 

. Total 
Arsenic NIA 
Beryllium NIA 
Dieldrin NIA 
U-TOTAL NIA 

Total 
BeeflMilk 

(Dust 
Affected) 

BeeflMilk 

(GMR Surface 
Water 

Affected) 

Off-Property %Total %Total 
Resident Medium Receptor 
Farmer Hazard Hazard 

ND 

ND 
ND. 

Arsenic NIA 
Beryllium NIA 
Dieldrin NIA 

Arsenic NIA 
Beryllium NIA 
Dieldrin NIA 
U-TOTAL NIA 

Total 

Total 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

1.7E-05 98.00% 86.159 
8.0E-08 0.45% 0.409 
2.7E-07 1.55% 1.369 

1.8E-05 100.00% 87.919 
NIA 
NIA 
NIA 
NIA 

2.4E-06 99.64% 12.059 
8.7E-09 0.36% 0.04% 
l.lE-10 0.00% 0.00% 
2.4E-06 100.00% 12.09% 

NIA 
NIA 
NIA 
NIA 

Iff-Property 96 Total % Total 
Resident Medium Receptor 
- Child - Hazard - Hazard 
ND 
ND 
ND 

Userof %Total %Total 
Milk Medium Receptor 

andMeat Hazard Hazard 
NIA 
NIA 
NIA 

NIA I NIA 
6.5E-05 98.75% 89.6121 NIA 

NIA 
NIA 
NIA 

6.7E-06 99.75% 9.22% 
1.6E-08 0.24% 0.02% 
7.7E-10 0.01% 0.00% 

NIA 
NIA 
NIA 

2.9E-05 99.64% 99.6491 
l.lE-07 0.36% 0.3691 
1.4E-09 0.00% 0.0091 

6.7E-06 100.0045 9.25%1 3.0E-05 100.00% 100.0091 
NIA I NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

~~ 

IALL MEDIA 5.3E+OI 2.0E-05 7.2E-05 3 .OE-05 
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TABLE B3.2-33 
(continued) 

%Total %Total 
Grounds- Medium Receptdr 
keeDer Hazard Hazard 

3.5E-03 68.36% 68.36% 
1.SE-03 29.30% 29.30% 
I.2E-04 2.34% 2.34% 

Medium Parameter 

Beryllium 
Dieldrin 

Total 

Beryllium 

Dieldrin 
U-TOTAL 

Great %Total %Total Great %Total %Total 
Miami Riv. Medium Receptor Mii Riv. Medium Receptor 
Rec. User Hazard Hazard Resid. User Hazard Hazard 

NIA NIA 
NIA NIA 
NIA NIA 

I I 1.6E-07 100.00% 0.39%/ 

I 

5.1E-03 100.00% 100.00% I I 
NIA I NIA I NIA 

Surface 
Water 

GhlR 
Surface 

Homegrown 
Produce 

(Dust 
Affected) 

Homegrown 
Produce 
(GMR Surface 

Water 
Affected) 

Beefhlilk 
(Dust 

Affected) 

Beef/Milk 

(GMR Surface 
Water 

Affected) 

NIA 
NIA 
NIA 

Toral 

Total 
Arsenic 
Beryllium 
Dieldrin 
U-TOTAL 

Total 
Arsenic 
Beryllium 
Dieldrin 

Total 
Arsenic 
Beryllium ’ 

Dieldrin 
U-TOTAL 

Arsenic 
Beryllium 
Dieldrin 

Arsenic 
Beryllium 
Dieldrin 
U-TOTAL 

Total 

Total 

Tooral 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA NIA 
NIA NIA 
NIA NIA 

’ NIA NIA 

NIA 

NIA 

NIA 
NIA 

NIA 

NIA 

7.9E-07 31.81% 31.81% 1.9E-06 1.39% 1.39% 

5.7E-09 0.23% 0.23% 5.4E-07 0.40% 0.40% 

2.SE-06 100.00% 100.00% 1.4E-04 100.00% 100.00% 

2.8E-09 0.11% 0.11% 1.5E-08 0.01% 0.0191 

1.7E-06 67.85% 67.85% 1.3E-04 98.20% 98.20% 

NIA NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA I VIA 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA NIA 
NI A NIA 
NIA NIA 
NIA NIA 

NIA I NIA 

~ .. 

NIA I NIA 

Great %Tom1 %Total 
&ami Riv. Medium Receptor 
4g. User Hazard Hazard 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

I NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
VIA 
NIA 
NIA 

7.4E-07 1.86% 1.86% 
3.9E-09 0.01% 0.01% 
6.48-07 1.62% 1.61% 
3.8E-05 96.51% 96.13% 
4.OE-05 100.00% 99.61% 

NIA 
NIA 

1.4E-07 86.8156 0.34% 

1.9E-10 0.12% 0.00% 
2.0E-08 12.94% 0.05% 
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(1.3 x lo') in sediment which accounted for approximately 13 percent of total receptor risk. Total 

HI for this receptor was 53 due primarily from uranium-total in surface water. 

For the off-property farmer and resident child, total risks were 6.4 lo-' and 2.4 x lo-', respectively, 

due primarily through the ingestion of beef and milk pathway. Total HIS for both farmers were less 

than 1.0. 

/ 

For the current user of milk and meat, total risk was 4.5 x lo4, due primarily to 

dibenzo(a,h)anthracene (1.7 x lo6) and benzo(a)pyrene (1.5 x lo4) in beef and milk products which 

accounted for approximately 73 percent of the total receptor risks. Total HI for this receptor was less 

than 1.0. 

Tables B.3.2-34 and B.3.2-35 summarize risks and hazards, respectively, associated with the South 

Field for receptors assuming future land use. The greatest risks were associated with the on-property 

RME farmer and child, and the on-property CT farmer for which risks were 3.4 x lo2, 9.2 x 

and 2.0 x respectively. Risks to these on-property receptors were primarily through the 

ingestion of dust affected beef and milk products containing technetium-99 (7.8 lo3, 1.3 x 

3.7 x lo"', respectively), benzo(a)pyrene (5.4 x lo3, 3.1 x lo3, 2.7 x lo"', respectively), 

dibenzo(a,h)anthracene (4.0 x lo3,  2.3 x lo3,  2.0 x lo"', respectively), benzo(b)fluoranthene (3.7 x 

lo"', 2.1 x lo"', and 1.9 x lo-', respectively), and indeno(l,2,3-~d)pyrene (7.8 x lo4, 4.5 x lo4, and 

3.9 x lo"). Also contributing to the on-property risks were external radiation to radium-226 (7.8E- 

03, 6.5E-04, and 5.9E-04 respectively). Total hazards for the on-property receptors exceeded 1.0 

(23, 63, and 11, respectively) due primarily to the presence of uranium-total in groundwater. 

and 

Risks to the off-property farmer and resident child (both federal and private ownership) were in the 

1 .O x to 1 .O x 10"' range. The greatest proportion of the risks for the off-property farmer under 

private and federal ownership was attributable to the future estimated concentrations of uranium-234 

(1.9 x lo") and uranium-238 (3.6 x lo5) in groundwater which accounted for approximately 52 

percent of the total receptor risk. For the off-property child under private ownership, the primary 

contributors to total risk were from ingestion of beef and milk products affected by dust containing 

dibenzo(a,h)anthracene (3.9 x lo6), benzo(a)pyrene (3.5 x lo"), and Aroclor-1260 (1.1 x which 

contributed 57 percent of the total receptor risk. For the off-property child under federal ownership, 

the primary contributors to total receptor risk were uranium-234 and uranium-238 in groundwater 
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- Medium 
Surfacesoiu 
Ai l  

% T d  % T d  
jtp.ldtd Medium R- 

Puamucl 
-137 
NP-237 
PLI-210 
W-238 
W-2391240 
RA-224 
RA-226 
RA-228 
RU-106 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
u - 2 3 5 m  
U-238 
T d  Radlaogiwl m1 

Amlor-1254 
Amlor-1260 
A& 
Bcnzo(.)=- 

-0PY- 
Bauo(b)ftwrmtbaK 
&nzo(lr)flU-- 
Beryllium 
Dibm&a,h)m- 
Dkldlill 
Indcao(1.2,kd)PY- 
Ocochkrodibe-pdiolin 

Total Qlaniarl Rir 
TcInchbrodibenzo~ 

I TO& 

- a  

!E€E?xI 
4.5E-07 
4.3E-08 

9.8~-io 

8.3e-o~ 

6.6E- 10 

5 -0E-06 

1.9E-09 

l.lE-05 
1.9E-08 

1.2E-08 
9.6E-08 
1.7E-07 
1.2E-m 

5.2E-07 
3 .OEm 
4.3E-07 
1.9E-07 
3.3E-06 
2.2E-07 
2.6E-08 
1.9E-07 
6.7E-07 
9.2E-08 

6.ie-09 

1 .sea 

2.1e-07 

6.1E-06 

RiSk 
0.37% 
0.04% 

0.0096 
0.00% 

68.57 % 
4.15% 

0.00% 
0.00% 
9.09% 
0.02% 

12.49% 
0.01 % 
0.08 % 
0.14% 
94.96% 

0.43 % 
0.25 % 
0.35 % 
0.16% 
2.70% 
0.18% 
0.02% 
0.16% 
0.55 96 
0.08 % 
0.17 % 

- 

5.04% 

E& 
0.32 % 
0.03 96 

0.00% 
0.00% 

59.89% 
3.62 % 

0.00% 
0.00% 

0.01 % 
10.91 % 
0.01 % 
0.07 91 
0.1291 

82 .W R 

0.37 91 
0.229 
0.31 91 
0.1491 
2.3691 
0.169 
0.024 
0.14 9 
0.48 9 
0.079 
0.154 

7194 % 

4.409 
1.2E-01 100.00% 87.349 

TABLE B3.234 
WTUREUNDUSE 

SOmREIl) 
SUMMARY OF TOTAL CARCINOGENIC RISK 

[Rk. Own.) 

2.9E-11 
1.9E-08 

1.4E-08 
8.7E-09 

6JE-07 
8.1E-09 

3.0510 
3 . 5 m  
1 .OE-06 
1.2E-06 
1 -3E-06 
6.8E-07 
6 . 7 W  
15E-06 
6.5- 

1.8E-07 
5.7E-09 
9.6E-OS 
6.4E-09 
7JE-10 
1.3- 
2 .OE-OS 
2.7E-10 
6.2E-09 

3.3E-07 

Risk - 
0.0096 
0.27 96 

0.20% 
0.1396 

9.54% 
0.12% 

0.008 
0.05 % 

15.26% 
17.72% 
19.47% 
9.96% 
0.98% 

21.41 % 
95.12% 

2.70 % 
0.08% 
1.42 % 
0.09% 
0.01 9 
0.20% 
0.29 % 
0.00% 
0.09% 

4.88% 

Risk 
0.00% 
0.02% 

0.01 % 
0.01 % 

0.61 56 
0.01 % 

0.00% 
0.0091 
0.9791 
1.1391 
1.2491 
0.63 91 
0.0691 
1.3691 
6.04 

- 

0.179 
0.01 41 
0.099 
0.01 9 
0.009 
0.01 9 
0.029 
0.009 
0.01 9 

0.31 9 
6.8E-06 100.00% 6.359 

:d. 0vn.l 
8.OE-13 0.009b 
SJE-IO e.im 

3.8E-IO 8.20% 
1 . 4 ~ 1 0  e . ~  

1.8E-O 933% 
IJE-IO 8.12% 

~ . I E - I I  e.- 
I.0E-IO 0.05% 
1.9E-08 15.25% 
3.4E-08 17.73% 
3.7E-08 19.44% 
1.9E-08 ¶.M% 
1.9E-09 0.98% 
4.IE-08 21.43% 
1.8E-07 95.11% 

S.IE-09 2.70% 

2.7E-09 1.42% 
1.8E-IO 0.09% 
1.IEIl 0.01% 
3.8E-IO 8.10% 
5JE-IO 0.29% 
7.6E-I1 0.00% 
1.7E-IO 0.09% 

I.6E-IO 0.08% 

9.4E-09 4.89% 

Risk 
0.0% 
0.00% 

0.008 
0.oosb 

0.02% 
0.00% 

0 . M  
0.008 
0.045 
0.04% 
0.05% 
0.02% 
0.00% 
0.05% 
0.23% 

- 

0.01% 
0.00% 
0.00% 
0.004 
0 . M  
0 . M  
0.oOsli 
0.00Q 
0.00Q 

0.014 
1.9E-07 IOn.oo4p ..- .O.244 

)ff-i-RoPsY 

Riv. Own.) 

5.2513 
3.4E-10 

2.5510 
1.6510 

1 . 2 m  
1.5510 

5.4E-12 
6.4511 
1.9E-08 

2.4E-08 
I . 2 m  
1.2- 
2.6E-08 
1.2E-07 

k a .  

2.2E-08' 

1.6- 
4.8510 
8.2- 
5.4E-10 
6.4E-11 
l.lE-09 
1.7- 
2.3E-11 
5.2E-10 

2.8E-08 

- Risk 
0.00% 
0.23 % 

0.17% 
0.11% 

8.0996 
0.10% 

0.00% 
0.04 % 

12.95% 
15.03% 
16.51% 
8.44% 
0.83% 

18.17% 
80.69% 

10.68 % 
0.33 % 
5.61% 
0.37 % 
0.04% 
0.78% 
1.14% 
0.02% 
0.36% 

19.31 % 

- Risk 
0.00% 
0.00% 

0.00% 
0.00% 

0.08 % 
0.00% 

0.00% 
0.00% 
0.13% 
0.15% 
0.16% 
0.08 56 
0.01 % 
0.18% 
0.78 % 

0.10% 
0.00% 
0.05 % 
0.00% 
0.00% 
0.01 56 
0.01 % 
0.00% 
0.00% 

0.1991 
1.5E-07 100.00% 0.97% 

+d. Own.) & 
i.se-14 0.00% 
9.6E-12 0.23% 

7.OE-12 0.17% 
4.4E-12 0.11% 

3.3E-10 8.08% 
4.1E-12 0.10% 

1.5E-13 0.60% 
1.8E-12 0.04% 
5.3510 12.?% 
6.2E-10 15.Q48 
6.7E-10 16.49% 
3.5E-10 8.45% 
3.4E-11 0.83% 
7.4E-10 18.18% 
3.3Ero9 80.66% 

4.4E-10 10.69% 
1.3E-11 0$3% 
2.3E-10 5.62% 
1.5E-11 0.37% 
1 . 8 ~ 1 2  0 . ~ 4 6  
3 . 2 ~ 1 1  0.78% 
4.6E-11 1.14% 
6.4E-13 0.0296 
1JE-11 0.36% 

7.9E-10 19.34% 

- Rhk 
0.001 
0.00% 

0.00% 
0.00% 

0.08 m 
0.00% 

0.0096 
0.00% 
0.13% 
0.15% 
0.16% 
0.08 % 
0.01 % 
0.18% 
0.78 % 

0.10% 
0.00% 
0.05 91 
0.0091 
0.0091 
0.01 91 
0.01 41 
0.0091 
0.0091 

0.1991 
4.1E-09 100.008 0.9791 

I 

% T d  % T d  
Medium Ruxp&u 

builda e Ri+ 
5.7E-08 0.50% 0.50% 
2 . 9 W  0.25% 0.25% 
3 . 3 m  2.92% 2.92% 
6 . 4 W  0.06% 0.06% 
4.0- 0.04% 0.04% 
1.9E-08 0.16% 0.16% 

5.9E-07 5.20% 5.20% 
1.0- 0.01% 0.01% 

2 . 6 ~  22.441 n.45 

1.6E-06 13.85% 13.85% 
5.lE-07 4.43% 4.43% 
2.1E-06 18.66% 18.66% 
3.2EUl 2.82% 2.82% 
2.0e-07 1.76% 1.76% 

9.2E-06 80.28% 80.28% 
8.2e-07 7.18% 7.18% 

3.0E-07 2.67% 2.67% 
6.3E-08 0.55% 035% 
l.lE-06 9.46% 9.46% 
l.lE-08 0.10% 0.10% 
1.2E-07 1.01% 1.01% 
1.2E-08 0.11% 0.11% 

5.9E-07 5.14% 5.14% 

1.2E-08 0.11% 0.11% 

4.4E-08 0.38% 0.38% 
2.2- 0.19% 0.19% 
2.3- 19.72% 19.72% 
1.1E-05 100.0096 100.00% 
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- 
Surfre soil/ 
Air 

- 
cS137 
NP-237 

PU-238 
PU-239mO 

RA-226 
RA-228 

SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
u-235m 
U-238 

1 TotalRodtologic4llRirl 

Risk 
0.17% 
0.02% 

0.001 
0.00% 

31.68% 
1.92% 

0.00% 
0.00% 
4.25 % 
0.06% 
5.84% 
0.04% 
0.04% 
0.13 % 

44.15% 

0.01 96 
0.00% 
0.08 % 
0.05% 
0.80% 
0.05 96 
0.01 % 
0.05 % 
0.16% 
0.001 
0.05 % 

- 

1.26% 

Rcri&at h l d i  Reccp(a 

4.2E-05 0.36% 0.12%~ 
4.3E-06 0.04% 0.01%' 

1.4E-06 0.13% 
7.9E# 0.08% 
1.4E-05 1.37% 
8.8E-06 0.84% 

1 1.5E-04 14.37% 
9.9E-06 0.95% 
1.2E-06 0.11% 
8.9E-06 0.85% 
3.0E-05 2.90% 
2.8E-07 0.03% 
9.6E-06 0.92% 

2.4E-04 22.54% 

3 . 0 W  0.00% 0.00% 
2.0E-07 0.00% 0.00% 

7.8E-03 68.39% 23.18% 
4 . 7 m  4.12% 1.40% 

2.6E-07 
8.7E-07 
1 .OE-03 
1.7E-05 
1.4E-03 
9.9E-06 
9.8E-06 
3.5E-05 
1.1- 

0.00% 0.00% 
0.01% 0.0096 
9.14% 3.10% 
0.15% 0.05% 

12.55% 4.25% 
0.09% 0.03% 
0.09% 0.03% 
0.31% 0.10% 

95.25% 32.28% 

6 .OE-06 
3.5E-06 ' 

3 SE-05 
2 .OEa  
3.4- 
2.2E-05 
2.6E-06 
2.0E-05 
6.9E-05 
1.2E-06 
2.2E-05 

0.05% 0.02% 
0.03% 0.01% 
0.31% 0.10% 
0.17% 0.06% 
2.98% 1.01% 
0.20% 0.07% 
0.02% 0.01% 
0.18% 0.06% 
0.60% 020% 
0.01% 0.00% 
0.19% 0.06% 

5.4E-04 4.75% 1.6191 
l.lE-02 100.00% 33.89% 

I, ' - .. January 2 1, 1995 
f b -  

L, 
. ?  - 6 5 0 7  

lrmer(W g& 
3JE-06 0.37% 
3 5 m  0.04% 

1.9E-08 0.008 
1.3- 0.001 

6JE-M 69.79% 
3.9E-05 4.22% 

1 . 2 m  0.00% 
4 . 3 m  0.00% 
8 . M  9.36% 
1.3E-06 0.14% 
1.2E-04 12.85% 
7.2E-07 0.08% 
8.1E-07 0.09% 
2.7E-06 0.29% 
9.0E-04 97.24% 

1 5 m  0.02% 
85E-os 0.01% 
1.7E-06 0.18% 
9 s m  0.10% 
1.6E-05 1.75% 
l.lE-06 0.12% 
1.3E-07 0.01% 
9 . 7 q  0.10% 
3.3E-06 0.35% 
3.0- 0.00% 
1.oE-06 0.11% 

2 . 6 W  2.76% 

Risk - cwd - 
3.1E-06 0.30% 
3.1E-07 0.03% 

1.4E-08 0.00% 
9.5- 0.00% 

5.9- 55.%% 
3 J E M  3.36% 

2.4E-08 0.00% 
7.9E-08 0.01% 
7.7EM 738% 
3 . 8 W  0.04% 
1.1E-04 10.15% 
2 . 3 m  0.02% 
6.9E-07 0.07% 
1.5E-06 0.14% 
8.1~-04 77.46% 

Risk 
0.03 % 
0.00% 

0.00% 
0.00% 

6.34% 
0.38% 

0.00% 
0.00% 
0.84% 
0.00% 
1.15% 
0.00% 
0.01 91 
0.02% 
8 . n 9  

0.01 9 
0.01 9 
0.159 
0.109 
1.63 9 
0.114 
0.01 9 
0.109 
0.33 9 
0.009 
0.109 

- 

2.55 4 
9.3E-04 100.00% 45.40961 1.0E-03 100.0096 11.324 

IirmiRiv Medium 
:ec.u&r g& 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

W R i v  Medium 
d . U r  gi& 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

i 

1 
! 

I 

Orcat % T d  % T d  ortrl % T d  %Total 
imriRiv 
4. Urn 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

, 
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Medium - 
scdimcnt 

Pumncclr 
UP-237 
PU-238 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
u-235m 
U-238 

&azo(cl)Pyrrnc 
k=Nb)flUamtbcae 
A& 
Ekryllirrm 
Beazo(*).nthncaK 
Dieldrin 
Dibeazo(a. h)anfhracmc 

Total hdiologicnl Rid 

T d  QlarjtpI *I 

Groundwater 
Tolrr 

UP-237 
SR-90 
TC-99 
U-234 
U-239236 
U-238 

Total RahiogicaI Riir 

1.0E-10 
1.3Ec05 
8.1EU7 
2.2811 
3.2E-10 
5.3E-10 
1.4E-08 
23Eo8 
1.4EM 
4.9E-07 
3.2E-08 
8.5E-08 
2.9E-08 
2.9E-08 

9.9E-08 
7.7E-07 

5 SE- 10 

0.00% 
89.14% 
5.41% 
0.0096 
0.00% 
0.00% 
0.10% 
0.16% 
94.85 % 
3.30% 
0.22 % 
0.57% 
0.19% 
0.19% 
0.00% 
0.67% 
5.15% 

0.0096 
9.51 % 
0.58% 
0.00% 
0.0096 
0.00% 
0.01 % 
0.02 % 
10.12% 
0.35 % 
0.02% 
0.06% 
0.02 % 
0.02% 
0.00% 
0.07% 
0.55 % 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.5E-05 100.00% 10.67961 
NIA I 3.0E-09 0.01% 0.009 

1.9E-05 33.45% 17.559 
1.OE-06 1.78% 0.949 
3.6- 64.64% 33.919 
5.6E-05 100.00% 52.469 

TABLE B3534 

Il-Ropil % T d  % T d  
r.hrmcr.Mcdirnn ReccpGor 

Risk kd .Ow0~ E __ 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
UIA 
NIA 
NIA 
NIA 

3.0E-09 0.01% 0.009 
4.0E-09 0.01% 0.009 
6.2E.48 0.11% 0.069 
1.9E-05 33.45% 17.559 
I.OE-06 1.78% 0.949 
3.6E-05 64.64% 33.919 
5.6E-05 100.00% 52.469 

Dff-Rcpy % T d  % T d  
Ra.m Medium Raccpra 

(pTJy.oYp.) 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

R a  - 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.3E-IO 0.01% 0.00: 
1.7E-10 0.01% 0.00! 
2.7- 0.11% 0.02! 
8.1E-U7 33.45% 5.38! 
4.3E-08 1.78% 0.29! 
1.6E-06 64.64% 10.39! 
2.4E-06 100.00% 16.08' 

4 . O w a . l  
NIA ' 

NIA 
UJA 
NIA 
NIA 
UIA 
NIA 
NIA 
UIA 

I 

NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 

1.3E-10 0.91% 0.009 
1.7E-10 0.01% 0.009 
2.7E-09 0.11% 0.069 
8.1E-07 33.45% 19.059 
4.3E-08 1.78% 1.029 
1.6E-06 64.64% 36.819 
2.4E-06 100.00% 56.959 

.i, 
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$ 9  

% T d  % T a d  
Homb Medium Receptor w t h k m  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



0 

a 

a 
Groundw.la 

T d  QIcmical Rk 
T& 

NP-237 
SR-90 
TC-99 
u-234 
U-235RM 
U-238 
T d  Radiological Rir 

oPpropeY % T d  % T d  
R& ModirmRcccpta  

Fumer 0 - Rkkm 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
N IA  
NIA 
NIA 
NIA 
NIA 

2.0E-07 0.02% 0.001 
4.8E-08 0.00% 0.001 
1.2E-07 0.01% 0.0091 
3.7E-04 33.52% 1.091 
2 . 0 m  1.79% 0.06'11 

l.lE-03 100.00% 3.2691 
, , 7.1E-w 64.66% 2.11'11 

h - m  % T d  % T d  
Raident Medium Recepra 

Mllcr(cr) RisL; RiQ 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.2E-08 0.02% 0.009 
2.9E-09 0.00% 0.009 
7.0E-09 0.01% 0.009 
2.2E-05 33.52% 1.084 
1.2E-06 1.79% 0.069 
4.3- 64.66% 2.099 
6.6E-05 100.0096 3.234 

h~-propertr I T d  I T d r l  
Res- 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- child 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

8.8E-09 0.0296 0.009 
2.1E-09 0.00% 0.004 
5.0E-09 0.01% 0.004 
1.6E-05 33.52% 0.174 
8.4E-07 1.79% 0.014 
3.0E-05 64.66% 0.335 
4.7E-05 100.00% 0.515 

-_ 

(hrrt % T d  

kc.ulcr g& 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIP 
NIA 
NIA 
NIA 
NIA 
NIA 

IirmiRiv Medium 
d . U +  && 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

UIA 
NIA 
NIA 
NIA 
NIA 
NIA 

FEMP-OU02-6 FINAL ; 9 
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' k ,  

ortrl 
(LmiRiv 
4g. usa 

NIA 
NIA 
NJA 
NIA 
NIA 
NIA 
NIA 
NIA 
UIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA , 



FEMP-O'.".32-6 FINAL 

- Mcdilrm 
sulface 
W e  

% T d  % T d  

Plnmctcr 
NP-237 
PU-238 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
U-235l236 
U-238 
T d  ajit 

Arrcnic 
Bcluo(rwh== 
&nZo(a)Py- 
Be=x-b)-k 
Ekyb 
-a, h)anthnccne 
Dieldrin 

T d  Cknical Risk 

a 
I TWl 

GMR INP-237 

?xpm&dlb4c&um 
'mvawT 
3.8E-09 0.4696 
1.oE-10 0.01% 
9.3E-08 11.18% 
1.SE-09 0.18% 
9.1E-10 0.11% 
4 . m  w.971 
4.9- 5.88% 
4.3W 0.52% 
9.2E-08 ll.@% 
7.2W 86.40% 

2 . m  3.30% 
4.1- 0.50% 
3.0E-os 3.56% 
5.oElO 0.06% 
1.2- 1.46% 
6.1E-09 0.73% 
3.3E-08 4.00% 
l.lE47 13.60% 

R- 
EM 
0.009 
0.009 
0.07 9 
0.009 
0.009 
0.34 9 
0.01 9 
0.009 
0.07 4 
0.52 4 

0.02 4 
0.005 
0.02 5 
0.004 
0.01 5 
0.001 
0.02! 
0.081 

8.3E-07 100.00% 0.60! 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

OCI-Ropsw Q T d  %Total 
h . h r m s r  Madium Reccpla 

JRIv.oM.) g& EA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

TABLE B3.234 
(cooatinoed) 

Y-Ropcn I T d  %Total 
n.hrmcr Medium Receptor 
ed.oM.1 && 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NJA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

pliV.oM.1 _I R i t  - Ri!& 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

' NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA - 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

fl--Rcpsn %Tad %Total 
ku.C%ild hklium R c a p c a  
%d.cka.l g& g& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

c- 

September 6, 19941 b 
. .  

L 

% T d  %Tad 
H a n e  Medium Rcccpta u u & &  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

B-3-7 1 



I TOrrr 

Ruidcnt Meditlm 
~UmerrnfQ - Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

~~ 

NIA 
NlA 
NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

bbffopmy %Total %Total 
Rcsidcot Medium Reapta 
lmm(cl2 g& && 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

FEMP-OUOZ-6 FIBAb -- 
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TABLE B3.244 

Raidcat Mcdkm Rbcepca - child - m -  Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

IirmiRiv 
lec. uscf 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

l.OE-08 0.25% 0.254 
7.2E-10 0.02% 0.024 
1.3E-06 30.40% 30.404 
2.1E-08 0.49% 0.494 
7 . 6 W  17.95% 17.954 
2 . 0 w  46.33% 46.334 
2.6E-08 0.63% 0.635 
2.3E-09 0.05% 0.054 
5.OE-08 1.19% 1.195 
4.1E-06 97.31% 97.31! 
1.8E-10 0.00% 0.00! 
2.OE-11 0.00% 0.001 
4.1E-10 0.01% 0.01! 
6.4E-M 1.51% l J l !  
l.lE-09 0.03% om! 
1.5E-14 0.00% 0.00! 
4.8E-M 1.14% 1.14! 
1.9E-12 0.00% 0.00! 
l.lE-07 2.69% 2.69: 
4.2E-06 100.00% 100.00! 

WRiv Medhm 
aid.Ulc g& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.6E-IO 
7.1E-12 
6.3E-09 
1 .OE-10 
6.2E-09 
3.2E4 
3.3E-09 
2.9E-10 
6.2E-09 
5.5E4X 
1 . o m  
5.1E-10 
4.4E-10 
3 . 2 W  
S.4E-11 
2.6E-11 
6.6E-10 
2.0E-09 
7.9E-09 
6.3E-08 

0.41 % 
0.01 % 

10.10% 
0.16% 
9.94% 

51.33% 
5.21 % 
0.46% 
9.86% 

87.49 % 

1.59% 
0.81 % 
0.71 % 
5.05% 
0.09% 
0.04 % 
1.0496 
3.18% 

12.51% ' 
l00.'00% 

- 
0.41 9 
0.01 9 

10.1091 
0.169 
9.949 

51.339 
5.21 9 
0.46 9 
9.869 

87.49 9 

1.599 
0.819 
0.71 9 
5.059 
0.099 
0.049 
1.049 
3.189 

12.51 9 
100.009 - 

Cheat % T d  %Total 
W R i v  
ig .  uar 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Medium R u q t a  - Risk - Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
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R& 
@ust 

Aff- 

kwcglarnr 
Reduce 
(GramdwuCr 

A f f W  

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
u-235r236 
U-238 

Amlor-1254 
Amlas- 1260 
A& 
Barzo(r)mthnceae 
&azo(r)PY- 
&nro(b)-- 
&nzo(k)- 
Ber)rllilm 
D i i a . h ) a u h r x m c  
Dieldrin 
~ 1 . 2 . 3 - c d ) p Y r r O c  

NP-237 
SR-90 
TC-99 
U-234 
u - 2 3 5 m  
U-238 

T a l  hihbgical  RiJ 

T d M R i i  
TQO 

v 
reQm3yI gg 
xppdcd Medium Raxptor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3.7E-06 100.00% 3.43% 
P . 1 %  . 

1.4E-09 0.01% 0.00% 
2.0- 0.12% 0.02% 
5 . m  33.45% 5.29% 
3.0E-07 1.78% 0.28% 
1.1E45 64.63% 10.22% 
1.7E-05 100.00% 15.81% 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

8.5E-08 100.0096 3.4341 
96- . I  . %  

1.4E-09 0.01% 0.0041 
2.0- 0.12% 0.0241 
5.7E-06 33.45% 5.2991 
3.0E-07 1.78% 0.2841 
l.lE-05 64.63% 10.2291 
1.7E-05 100.00% 15.8191 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

R u .  Fumcr 
w. own.) 

7.6E-10 
1 .8EO9 
9.8E-10 

9.5E-07 
1.5E-08 
2.5E-09 
7.4- 
9.2E-09 
7 .oE-o9 
2.7E-08 
5.3E-09 
SJE-10 
1 .om 
1 .om 
5.6- 
1.4- 
3.4E-07 
9.2- 
1 . 5 m  
1 .OEm 
1.2E-08 
9.3E-08 
3 .OEm 
1.2E-08 
9.6E-oII 
2 . 6 W  

6.7E-10 

0.02 % 
0.05% 
0.03 % 
0.02 % 

25.79 % 
0.40% 
0.07 % 
0.20% 
0.25 % 
0.19% 
0.72 % 
0.14% 
0.01 % 

28.18% 
1.51% 
0.39% 
9.13% 
2.51% 

41.53% 
2.72% 
0.33 % 
2.53% 
8.24% 
0.32% 
2.60% 

71.82% 

0.27% 

0.001 2.oE-11 
0.001 
0.0046 
0.00% 
0.88% 
0.01 % 
0.00% 
0.01 % 
0.01 96 
0.01 % 
0.02 % 
0.00% 
0.00% 
0.01 5% 
0.97% 
0.05 % 
0.01 % 
0.31% 
0.09% 
1.42 % 
0.09% 
0.01 % 
0.09% 
0.28% 
0.01 % 
0.09% 
2.46% 

5.1E-11 
2.8E-11 
1.9E-11 
9.1- 
4.2E-10 
6.8511 
2.1510 
2.6510 
2.OE-10 
7.4E-10 
1.5510 
1%-11 

1.2E-08 
1.3E-09 

9.1EO9 
2.6- 
4.3E-08 
2.8- 
3.3ElO 
2.6E-09 
8.5- 
2.9510 
2.7- 
7.3E-oS 

2.8E-IO 

3.7E-10 

Risk 
0.02% 
0.06% 
0.03% 
0.02% 

10.70% 
0.49% 
0.08 % 
0.25 % 
0.31 % 
0.23% 
0.88% 
0.18% 
0.02% 
0.33% 

13.60% 
1.58% 
0.44 % 

10.73 % 
3.02% 

50.37% 
3.30% 
0.39% 
3.05% 

10.01 % 
0.34% 
3.16% 

86.40% 

- 
0.00% 
0.00% 
0.00% 
0.0046 
0.88 % 
0.01 % 
0.0096 
0.01 96 
0.01 % 
0.01 % 
0.024 
0.00% 
0.00% 
0.01 % 
0.97% 
0.05% 
0.01 % 
0.31 B 
0.09% 
1.42% 
0.09% 
.O.Ol 91 
0.091 
0.28% 
0.01 % 
0.09 91 
2.46% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
- -NIA ... - .  -. 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NJA - .. 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Prk. own.) 
5.3E-11 
1.3E-10 
6.9E-11 4.7E-11 

6.7Eos 
1 .OE-09 
1.7E-10 
5.3E-10 
6JE-10 
S.0E-10 
1.9E-09 
3.7510 
3.8E-11 
7.1E-10 
7.3E-08 
1.8E-08 
4 .M 
l.lE-07 
3 . O m  
5 .OE-07 
3.3E-08 
3.9E-09 
3.1E-08 
1 .OE-07 
3.9E-09 
3 . 1 m  
8.7E-07 

Risk - 
0.01 I 
0.01 96 
0.01 I 
0.01 % 
7.11% 
0.11% 
0.02 % 
0.06% 
0.07 % 
0.05 % 
0.20% 
0.01 % 
0.0096 
0.07% 
7.77% 
1.94% 
0.50% 

11.74% 
3.22% 

53.32 % 
3.49 % 
0.42 % 
3.26% 

10.58% 
0.42% 
3.34% 

92.23% 

0.00% 
0.00% 
0.00% 
0.00% 
0.45 1 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.49% 
0.12% 
0.03 % 
0.74 % 
0.20% 
3.3591 
0.2241 
0.0341 
0.20% 
0.6641 
0.03 91 
0.21 91 
5.7991 

9.4E-07 100.001 6.2841 
6.5511 0.01% 0 .0041 
9.7E-11 0.01% 0.0041 
1.4E-09 0.12% 0.0191 
4.0E-07 33.45% 2.6791 
2.1E-08 1.78% 0.1491 
7.7E-07 64.63% 5.1591 
1.2E-06 100.00% 7.9791 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

cd.ova.) 
1.3E-12 0.01% 
3.6E-12 0.01% - -  

1.9E12 0.01% 
13512  0.01% 
l.lE-09 4.45% 
2.9E-11 0.12% 
4.7E-12 0.02% 
1.5E-11 0.06% 
1.8E-11 0.07% 

5.2E-11 1.4511 0.06% 0.21% 
1.1511 0.01% 
1.1512 0.00% 
2.0e-11 0.08% 
1.3E-09 5.14% 
3.8E.10 1.53% 

2.9E-09 1159% 
83E-10 3.32% 
1.4E-08 55.60% 
9.2510 3.65% 
l.lE-10 0.43% 
8.4510 3.36% 
2.8E-09 11.09% 
8.3E-11 0.33% 

2.4E-08 94.86% 

1.lE-10 0.46% 

8.8E-10 3.50% 

0.00% 
0.00% 
0.00% 
0.00% 
0.03 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.49 % 
0.01 % 
0.00% 
0.07 % 
0.02% 
0.33 % 
0.02% 
0.00% 
0.02 % 
0.07 96 
0.008 
0.02 % 
0.56% 

2.SE-08 100.00% 1.05% 
6.5511 0.01% 0.0096 
9.7E-11 0.01% 0.00% 
1.4E-09 0.12% 0.03% 
4.0E-07 33.45% 9.45% 
2.1- 1:78% 0.5096 
7.7E-07 64.63% 18.26% 
1.2E-06 100.008 28.25% 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 
Ham0 M e d k  b q t o r  
builder Rict - -  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 1 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NJA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



plrpnctrr 
-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235/236 
U-238 

Taal Rdidogiaal Rid 
At~~lor-1254 
Amlor-1260 
A d  
Bauo(a)mthmarc 
Bauo(a)pyn= 
Bauo(b)flwrratbCnc 
Bcnzo( l r ) f l~ thcac  
Eklyllium 
Dibcaro(.. h)mthmcme 
DiCMria 

.2,3sd)~- 
Tdal CYwniu~l Rid 

Tola 
HomcgraMl Np-237 
Roducc SR-90 
(Oramdrvater TC-99 

Affected) u-234 
U-239236 
u-238 

Homegrown 
PrOduEe 

( o m  
surface W U l  

Aff- 

T m l  Radidogiarl Rici 
NP-23 I 
PU-238 
RA-226 
RA-228 
SR-90 
TC-99 
u-234 
U-235RM 

ulna- 
5 . 4 m  
6.1E-07 
1.6- 
l.lE-09 
4 . 7 m  
7 .5E-u7 
1.9E-05 
3.6E-04 
2 . M  
2.1E-08 
7.8E-08 
7.2E-07 
73E-08 
1.3E-06 
4.3E-04 
63E-06 
8 . 3 W  
5 J m  
6 . O m  
5 .m 
3 .m 
1.7E-06 
4.4E-06 
4.3E-05 
2.5E-04 
1 . 9 m  
1 . o m  

Risk 
0.04 % 
0.04 % 
0.00% 
0.00% 
3.16% 
0.05 % 
1.26% 

24.21 % 
0.00% 
0.00% 
0.01 % 
0.05 % 
0.00% 
0.091 

28.91 % 
0.43 96 
0.06% 
3.73% 
4.06% 

38.62% 
2.48% 
0.11% 
0.30% 
2.92% 

17.09% 
1.30% 

71.09% 

- - 
0.00% 
0.00% 
0.00% 
0.00% 
0.14 % 
0.00% 
0.06% 
1.06% 
0.001 
0.00% 
0.00% 
0.00% 
0.00% 
0.001 
1.27% 
0.02% 
0.00% 
0.161 
0.181 
1.70% 
0.11% 
0.0091 
0.01 % 
0. I3 91 
0.75 41 
0.0691 
3.1241 

1.5E-03 100.00% 4.399 
6.2E-00 0 .02% 0.0091 
l . M  0.01% 0.009 
3 . M  0.01% 0.009 
l.lE-04 33.52% 0.3391 
5.9E-06 1.79% 0.029 
2 . 1 w  64.66% 0.649 
3 . 3 w  100.00% 0.989 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3.3e-08 0.04% 
8.9E-11 0.001 
6.1511 0.00% 
2.6E-M 3.16% 
4.1e-08 0.05% 
1.0- 1.26% 
2.oE-05 24.21% 
1.5E-09 0.00% 
l.lE-09 0.00% 
4.3E-09 0.01% 
3.9E-08 0.05% 
4.0E-09 0.00% 
7.4- 0.09% 
2.3E-Qs 28.91% 
3.4E4 0.43% 
4.6E-08 0.061 
3.0- 3.73% 
3.3- 4.06% 
3.1E-05 38.62% 
2.0- 2.48% 
9.1E-08 0.11% 
2.43-07 0.30% 
2.4E-06 2.92% 
1.4m 17.09% 
1.1- 1.30% 
5.8E-05 71.09% 

0.001 
0.00% 
0.00% 
0.008 
0.13% 
0.00% 
0.05 1 
O.%% 
0.001 
0.00% 
0.00% 
0.00% 
0.008 
0.00% 
1.15% 
0.02 96 
0.00% 
0.15% 
0.16% 
1.53% 
0.10% 
0.001 
0.01 % 
0.12% 
0.68 % 
0.05% 
2.82% 

C h i M R b L  
3.8EM) 0.01% 
4.3E-08 0.01% 
1.2B10 0.008 
8.2E-11 0.00% 
3.3- 0.88% 
5.3E-08 0.01% 
1.3- 0.35% 
2.5E-05 6.72% 
2.oE-09 0.00% 
1.5E-09 0.00% 
5.7E-09 0.00% 
5.OE-08 0.01% 
5.2E-09 0.00% 
95E-08 0.03% 
3.0E-05 8.02% 
2.1E-06 0.55% 
2.7E-07 0.07% 
1.8E-05 4.84% 
2.oE-05 5.25% 
1.9E-M 49.94% 
1.2E-05 3.20% 
5.5E-07 0.15% 
1.4E-06 0.39% 
1.4E-05 3.78% 
8.3EM 22.13% 
6.3E-06 1.68% 
3.4EoI 91.98% 

- 
0.00% 
0.00% 
0.008 
0.00% 
0.04% 
0.008 
0.01 1 
0.27% 
0.001 
0.00% 
0.001 
0.00% 
0.001 
0 . 0 %  
0.33% 
0.02% 
0.00% 
0.20% 
0.21 % 
2.02% 
0.13% 
0.01 9 
0.02% 
0.15% 
0.909 
0.0791 
3.7391 

8.1E-05 
3 . 4 m  
9.1E-10 
2.oe-09 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
N/A 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 

Oruc %Tad % T d  
W R i v  Medium Rcccpcor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA . 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 
aid.ulc && 
[ iadRiv  Medium Rcccpror 

NIA 
NIA 
NJA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 
a . U a  Risl; gsJ 
imniRiv Medium R&cpcor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

7.9E-11 0.42% 0 .00 4 
2.2E-12 0.01% 0.004 
2.0E-09 10.54% 0.044 
3.1511 0.16% 0.001 
2.2E-09 11.51% 0.051 
1.oE-08 55.04% 0.23! 
9.9510 5.24% O.U2! 
8.6511 0.46% 0.00! 
1.9E-09 9.93% 0.04! 
1.8E-08 93.33% 0.40! 
3.9510 2.06% 0.01! 
8.3511 0.44% 0.00! 
2.8E-11 0.15% 0.00! 
2.0510 1.04% 0.00' 
3.3E-12 0.02% O.oO! 
4.2E-12 0.021 0.00' 
3.9E-11 0.21% 0.00' 
5.1510 2.73% 0.01' 
1.3- 6.67% 0.03' 
1.9E-08 100.00% 0.43' 

B-3-74 



FEMP-OU02-6- FINAL 
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. I  

- Risk 
0.00% 
0.00% 

0.00% 
0.16% 
0.0096 
0.00% 
O.U2% 
0.00% 
0.00% 

0.00% 

0.00% 
0.00% 
0.00% 
0.00% 
0.19% 

0.34% 
1.71% 
0.11% 
0.13% 
5.73% 
0.39% 
0.27% 

6.32% 
0.00% 
1.08% 

16.08% 

0.01 % 

% T d  

p d  . Oya.1 
4.4E-11 
1.5813 

9.OE-16 
2.9E-09 
3.5811 
1.7Ell 
4.oE-10 
2.6E-13 
1.IE-12 

1.2E-15 

4.2812 
IJE-11 
1.6E-12 
2.9E-11 
3.4E-09 

7.1E-09 
4.4E-08 
1.3E-09 
2.8E-09 
I.3E-07 
8.6- 
6.2E-09 

1.4E-07 
9.2E-14 
2.4E-08 
3.6E-07 

1.9E-10 

k p u k d  Medium 
lwDaSyT !t& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

0n-Pmp.fty 

[Riv. CJwl.1 
Ra. hrmcr 

3.6E-09 
8.3812 
5.6514 
4.1514 
1.7E-07 
1.7E-09 
1.9E-09 
2.7E-08 
1.251 1 
4.5E-11 
1.7E-10 
7.4510 

1.4E-09 
7.6E-1 I 

2.OE-07 

3.7E-07 
1.8E-06 
1.2E-07 
1.4E-07 
6.1E-06 
4.2E-07 
2.9E-07 
l.lE-08 
6.SE-06 
6%-12 
1.2Ew 
1.7E-05 

Risk - 
0.021 
0.00% 
0.0096 
0.00% 
0.96 % 
0.01 % 
0.01 % 
0.15% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
1.17% 

2.09% 
10.52% 
0.67 % 
0.78 % 

35.18% 
2.38% 
1.67 % 
0.06% 

38.84% 
0.00% 
6.63% 

98.83% 

Risk 
0.01 % 
0.00% 
0.00% 
0.00% 
0.79 % 
0.01 % 
0.00% 
0.11% 
0.00% 
0.00% 
0.008 
0.001 
0.00% 
0.01 % 
0% % 

1.93 % 
11.89% 
0.35 % 
0.75 % 

34.67% 
2.35 % 
1.68% 
0.05 % 

38.79% 
0.00% 
6.59% 

99.06% 

- 
0.00% 
0.0096 
0.00% 
0.0096 
0.16% 
0.00% 
0.00% 
0.02% 
0.0096 
0.0096 
0.00% 
0.00% 
0.00% 
0.0096 
0.19% 

0.34% 
1.71% 
0.11% 
0.13% 
5.73% 
0.399 
0.27 91 
0.01 91 
6.3291 
0.0091 
1.0891 

16.0891 
1.7E-05 100.00% l6 .n%l  3.7E-07 100.00% 16.279 
2.8E-12 0.00% 0.00%1 2.8812 0.00% 0.0091 

2.9E-08 
1.lE-M 62.88% 
1.7E-06 100.00% 1.58% 

6.9E-10 0.04% 0.009 
4.8E-08' 2.81% 0.049 
5.5E-07 32.54% 0.529 
2.9E-08 1.74% 0.039 
l.lE-06 62.88% 1.0091 
1.7E-06 100.00% 1.589 

Off-RqaY 

p v .  ova.) 
4.6810 
6.3813 

4.3815 
2.9E-08 
3.0810 
3.6E-10 
4.4E-09 
2.0812 
7 .OE- 12 
2.7E11 
1.4E10 
1.4E-11 
2.5E-10 
3.5E-08 

2.1E-07 
l.lE-06 
2.7E-08 
7.8E-a 
3.5E-06 
2 . 4 W  
1 . m  
1.7E-09 
3.9E-M 
3.E-12 
6 . m  
9.9E-M 

Ra. QhiM 

5.8E-15 

% T d  % T d  

- Ri* 
0.00% 
0.00% 
0.00% 
0.00% 
0.30% 
0.00% 
0.00% 
0.04 % 
0.00% 
0.0096 
0.00% 
0.0096 
0.00% 
0.00% 
0.36% 

2.12% 
10.64 % 
0.28% 
0.79% 

35.65 % 
2.42% 
1.69% 
0.02% 

39.33% 
0.00% 
6.72% 

99.64% 

0.00% 
0.00% 
0.00% 
0.00% 
0.20% 
0.00% 
0.00% 
0.03 % 
0.00% 
0.00% 
0.0096 
0.00% 
0.00% 
0.00% 
0.24% 

1.40% 
7.03% 
0.18% 
0.52 1 

23.57% 
1.60% 
1.12% 
0.01 91 

26.00% 
0.009 
4.4491 

65.8791 
9.9EM. 100.0096 66.1191 
2.2E-13 0.00% 0.0091 
1.3E-10 0.04% 0.0091 
7.9E-09 2.57% 0.0591 
l.OE-07 32.52% 0.6791 
5.4EO9 1.74% 0.0441 
1.9E-07 63.03% 1.3091 
3.1E-07 100.00% 2.069 

;ed.OwL) gg 
5.7E-12 0.00% 
1.2E-14 0.00% 
13E-16 0.00% 
953-17 0.00% 
5.1E-10 0.24% 
6.E-12 0.00% 
3.2E-12 0.00% 
6.6E-11 0.001 
4.1814 0.00% 
1.8E-13 0.00% 
6.73-13 0.0096 
2.8E12 0.00% 
2.9E-13 0.00% 
S.3E-12 0.00% 
6.OE-10 0.28% 

4.1E-09 1.94% 
2.5E-06 11.99% 
3.OE-10 0.14% 
1.6E-09 0.76% 
7 3 w  35.00% 
5.0E-09 2.38% 
3.63-09 1.70% 
2.9E-11 0.01% 
8.2E-08 39.14% 
5.3E.14 0.00% 
1.4- 655% 
2 . 1 w  99.72% 

Ria 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 

0.10% 
0.59% 
0.01 % 
0.04 % 
1.73 % 
0.12% 
0.0891 
0.00% 
1.9491 
0.0091 
0.33 91 
4.9391 

2.1E-07 100.00% 4.9591 
2.2813 0.00% 0.009 
1.3E.10 0.04% 0.0041 
7.93-09 2.57% 0.1991 
1 . M  32.62% 2.3891 
5.43-09 1.74% 0.1391 
1.9E-07 63.03% 4.599 
3.1E-07 100.00% 7.299 

% T d  % T d  
Hamb Medim Reccpra 
& g g ~ t i s J  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



I'd,, FEM P-OU 02-6 FINAL 

Rrrmdcr 
(5137 
NP-237 
PU-238 
PU-2391240 
RA-226 
IRA-228 
SR-90 
ITC-99 
TH-228 
TH-2.30 
TH-232 
U-234 
u-23sm 
U-238 

Total Radidqud Rid 

September 6, 1994 

<)lr-Rqrcy % T d  % T d  
Raidcat McdhmRaxpalx 

5JE-06 0.03% O.m% 
3.6- 0.00% 0.00% 
2.2Ell 0.00% 0.00% 
l J B 1 1  0.00% 0.00% 
1 . 1 W  0.59% 0.34% 
1 . 8 W  0.01% 0.011 
8 . 3 m  0.43% 0.251 
7.83.03 40.69% 23.281 
6.2E-09 0.00% 0.001 
4 . m  0.0096 0.001 
1.8E-03 0.00% 0.001 
6.1E-07 0.00% 0.0091 
6.3E-08 0.00% 0.0091 
1.2E-06 0.01% 0.0091 
8.0Un 41.76% 23.89'1 

:.naer(RMa m w  

4 . 9 m  
2.1- 
7.3- 
1.6E-M 
5.4E-a 
3.7E-M 
1 .5m 
4.2E-06 
4 . O W  
1 . S E m  
7 . 8 W  
l.lE02 

0.25 % 
1.10% 
0.38 % 
0.85% 

28 .U7 % 
1.91 % 
0.80% 
0.02% 

20.80% 
0.0046 
4.05% 

58.24% 

0.149 
0.63 9 
0.229 
0.499 

16.069 
1.099 
0.469 
0.01 9 

11.909 
0.009 
2.329 

33.319 
1.9E-02 100.00% 57.209 
1.9E-10 0.00% 0.009 
8 . 3 W  0.03% 0.009 
8.8E-08 0.27% 0.009 
l.lE-05 33.43% 0.039 
5.8E-07 1.78% 0.009 
2 . 1 m  64.49% 0.069 
3.2E-05 100.00% 0.104 

OO-Ropertr % T d  % T d  
Medirm Rcceprar 

2.8E-m 0.03% 0.01% 
1.9- 0.00% 0.00% 
1.1E-12 0.00% 0.00% 
7.8E-13 0.00% 0.00% 
5.3E-06 O.S6% 0.26% 
8.4E-08 0.01% 0.001 
3.8E-06 0.40% 0.191 
3 . 7 W  39.12% 18.0991 
3.OE-10 0.00% 0.0091 
2.2E-10 0.00% 0.0091 

2.8E-08 0.0096 0.00'1 
2.9E-09 0.00% 0.009 
5.3E-08 0.01% 0.00'1 
3.8E-(# 40.13% 18.559 

pumer R h t w  

8.4E-10 0.00% 0.0091 

2.5E-06 
1.lEM 
4.1E-06 
8.23206 
2.7E-06 
1.9E-05 
7.8E-06 
2.4Em 
2.0E-06 
7.5E-09 
3 . 9 m  
5.7E-04 

0.26% 
1.13% 
0.43 % 
0.87 % 

28.83% 
1 .%% 
0.82% 
0.03 % 

21.37% 
0.00% 
4.16% 

59.87% 

0.129 
0.529 
0.209 
0.409 

13.339 
0.91 9 
0.38 9 
0.01 9 
9.889 
0.009 
1.929 

n.679 
9.4E-06 100.00% 46.224 
1.oE-11 0.00% 0.004 
3.8E-10 0.03% 0.004 

2.6E-08 1.78% 
9.6E-07 64.48% 
1.5E-06 100.00% 0.079 

TABLE B3.234 

R&CJIS Medium R c c c p a  

7.oEo7 0.01% 0.01% 
2 . m  0.00% 0.00% 
2.3E-12 0.0096 O.W% 
1.6E-12 0.00% 0.00% 
2.0E-05 0.26% 0.21% 
3.2E-07 0.00% 0.00% 
1 . 6 W  0.20% 0.17% 
1.3E-03 16.76% 14.04% 
9.8E-10 0.00% 0.00% 
7.3E-10 0.00% 0.00% 
2.8E49 0.00% 0.00% 
I.lE-07 0.00% 0.0056 
l.lE-08 0.0096 0.00% 
2.lE-07 0.00% 0.0096 
1.3E-03 17.23% 14.44% 

- cwd R h t R i s t  

2.8E-05 
1.2E-04 
1 .EM 
9.4E-05 
3.1E-03 
2.1EA-n 
8.9E-05 
6.6E-07 
2.3E-03 
8 . 5 W  

6.4E-03 

0.36% 
1.57% 
0.22% 
1.21% 

40.07% 
2.73% 
1.14% 
0.01 % 
29.68% 
0.00% 
5.78% 

82.?7% 

0.30% 
1.31% 
0.19% 
1.02% 

3 3 9 %  
2.28% 
0.96% 
0.01 % 

24.87% 
0.00% 
4.84% 

69.35% 
7.8E-03 100.00% 83.79% 
1.SE-11 0.00% 0.00% 
1.5- 0.03% 0.00% 
1.5E-08 0.25% 0.00% 
2.0E-06 33.44% 0.02% 
1 . O W  1.78% 0.001 
3.8E-06 64.H)% 0.M1 
5.9E-06 100.0046 0.06% 

ortlr I T 4  % T d  
W R i v  Medkm R a c c p a  
leC.Uwr Rip 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
Ni% 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

orat % T d  % T d  
IirmiRiv M a  Reccpra 
d . U S e  Rhl; g& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Orrrt I T d  % T d  
LirmiRiv Medii.n Rcccpca 
Fy.ula g& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

B-3-76 
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I Total 
A m b h  
mal 

% T a d  % T d  
Jbpded Medium R e a p c a  
T m s m  Risk Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

M& 

T a l  Rodiologiaal Risk 

1.9E-06 1.399 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

off-~opcy I T d  % T d  
i t a . h r m e r  Medium Rcccpta 
p. (km.1 Risk Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

4.4B06 4.099 

TABU B3.234 
(- 

ff-Pmpen I T d  %TaW 
ar.hnmr Medkm 
i d .  O w . )  

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA \ 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

4 7 m  5.489 

b . Q U d  Mcdium Rexptm 
p. owl.) Risk Risk 

NIA 
NIA 
UIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

b8.M Mcdkrm 
JFed.owo.1 w, 

NIA . 
WA 
NIA 
NIA 
NIA 
NIA 

' NIA 
NIA j NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

. .  
L 

builder Rkk Ri* 
NJA 
NJA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

MEDIA 1.4- l.lEo4 8.0E-05 I .,so5 4 3 M  1 . l W  



FEMP-OU02-6 FINAL ' b -  p - 6 5 0 y 
September 6, 1994 . I  

%Total % T d  
W R i v  M u l k o  Rccepca 

1.8E-10 0.00% 0.00% 
4.0e-14 0.00% 0.00% 
2.4e-08 0.55% 0.55% 
2.9E-10 0.01% 0.01% 
5.2W 1.19% 1.18% 
4 . 3 W  97.73% 97.31% 
7.3- 0.17% 0.17% 
6.4E-10 0.01% 0.01% 
1 . 4 W  0.32% 0.31% 
4.4- 99.97% 99.54% 

7.1E-11 0.00% 0.00% 

2.7E-11 0.00% 0.00% 
5.1E-10 0.01% 0.01% 
8.9E-12 0.00% 0.00% 
6.1E-11 0.00% 0.00% 
5.z-10 0.01% 0.01% 
1.9313 0.00% 0.0096 
1.2- om% 0.03% 
4.4E-06 100.00% 99.57% 

Q.UWr 

4.5E-12 0.00% 0.0096 

I 
Ambient 
Radcm 

011-RopCy %Taul %Total 
RcridcDt Medi\.n RccqiU~r 

k m m  (Rm Risk Rid 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

6.0E-05 0.189 

h-bRppey % A d  1LTat.l 
Rcaidmt M d i  R e c c p ~ a  

lrmer (0 Risk Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

4.5E-06 0.229 

bpRoperty J T d  % T d  
Raidcnt Medium Rcccpta 
ChiM Risk Ri3; 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

l.lE-06 0.01 91 

t a . U w r  Risk Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

Orerc % f a  % T d  
tiamiRiv Mcdka R a q t o r  
a i d . U r  Ri* Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA I 

NIA I 

NIA 

I 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

(All. MEDIA 3.4E-02 2.0E-a 9.2- 4.2E-06 63- 4.4- 

NIA si&-- Q t  expasum of cbc -pa o 00 bdk~kd mdhm k not appliabb. 



FEMP-OUO2-6 FINAL 
$ 1  

i:.1 
January 2 1 ,  1995 

Xf-Ropy % d T U d  % d T d  
Ru.Child M u m  Roapta 
(Fed.h. )  Heaard 

NID 
NID 
NID 
NIA 
N IA  

% o f T d  96 d T d  
Roma Medium Raqmr 
bpilda 
1.3U)l 24.92% 24.92% 
1.- 2.28% 2.28% 
1.8E-03 0.34% 0.34% 
6.- 0.1296 0.12% 
3.9M1 72.34% 72.34% 

I T d  I I 8.6E-01 100.00% 76.8051 8.6E-01 100.00% 76.86%1 2.1E+00 100.00% 67.6591 
surfex IAlYenic I 3.1E-04 0.43% 0.38461 NIA I NIA I NIA 

scdiwnt 

GmuDdwacr 

T d  4.2E43 100.00% 5.27% 
AlYCniC 9.4E-M 19.07% 1.17% NIA NIA NIA 
Beryllium 3.2E-03 65.08% 4.00% NIA NIA NIA 
U-TOTAL 5.8EW 11.82% 0.73% NIA NIA NIA 
Dieldrin 2.0- 4.03% 0.25% NIA NIA NIA 

TributylpborphPc NIA NIA NIA NIA 
U - T d  NIA 8.6E-01 100.00% 76.80% 8.6E-01 100.00% 76.86% 2.1€+00 100.00% 67.6591 

Tdel 4.9E-03 100.00% 6.14% 

NIA I 

NIA 
2.1E+00 100.00% 67.72% 

NIA 

I K  

NIA 
NIA 

NIA I NIA 
NIA 

W p a  

GMR 
surfex 
W e  -- Beryllium 

Beryllium 2.6E45 0.04% 0.03% NIA NIA NIA 
Dieldrin 2.4- 0.34% 0.30% NIA NIA NIA 
U - T d  7 . 1 ~ 4 2  99.19% m . m  NIA NIA NIA 

A n c n i C  NIA NIA NIA NIA 
Beryllium NIA 
Diekbin N i A  
U-TOTAL NIA 

T d  7.1E42 100.00% 88.59% 

NIA 
NIA 
NIA 
NIA 

6.4E-04 97.08% 0.06% 1.7E.05 98.0056 ' 0.00% 
4.3E46 0.66% 0.00% 8.0E.08 0.45% 0.00% 
1.5E-05 2.26% 0.00% 2.7E-07 1.55% 0.00% 

2.5E-03 97.08% 0.089 
l.E-05 0.66% 0.009 
5.7E-05 2.26% 0.009 

6.5E-05 98.75% 0.00% 
1.8E-07 0.28% 0.001 
6.4E-07 0.97% 0.008 

2.5E.03 100.00% 0.089 
N/A 
1.OE+00 100.00% 32.219 
1.OE+00 100.00% 32.219 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

Afi#tad) 
W~mcgrmvn 
Rodua 

Howsrr~wn 
Rodua 

(HM Affsaad) 

(GMRsurfaa 
WptCr 

, ~ ~~ I 2.2E-04 100.00% 0.02%1 2.4E46 100.00% 0.00%1 6.1E-04 100.00% 0.024 Tal I 
I NIA NIA I NIA I NIA 

Tocol 6.6E-04 100.00% 0.06% 1.8E-05 100.00% 0.00% 
Tributyl pbospbe NIA N/A N/A 
U-Taal I NIA 2.6E-01 100.00% 23.11% 2.6E-01 100.00% 23.13% 

T-1 2.6E-01 100.00% 23.11% 2.6E-01 100.00% 23.13% 
Ancnic NIA NIA NIA 
Beryllium NIA  NIA NIA 
Dieldrin NIA NIA NIA 
U-TOTAL NIA NIA NIA 

I 1.4EM 100.00% 0.01961 1.4E44 100.00% 0.01961 9.3E-04 100.00% 0.034 

B&f/Milk 
(Dun 

A f T m  

I 9.3EM 100.00% 0.034 1.4E-04 100.00% 0.01461 1.4E44 100.00% 0.01%) 
&ef/-Milk IAncn iC  1 NIA NIA I NIA 1 N/A  

Tolol 
2.2E-04 99.77% 0.02% 2.4E46 99.64% 0.00% 6.1E-04 99.84% 0.029 A n c n i C  NIA 
5.0E-07 0.22% 0.00% 8.7E-09 0.36% 0.00% 9.1E-07 0.15% 0.004 Beryllium NIA 

Dieldrin NIA 8.1E-09 0.00% 0.00% l.lE-10 0.00% 0.00% 5.5E.08 0.01% 0.004 

6 . 7 ~ ~  99.75% a.m% 
1.6E-08 0.24% 0.00% 
7.7E-10 0.01% 0.00% 

~ .~ 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA I K (GMRSurfaa 
W m  

NIA I NIA 
NIA 

~ 

Beryllium 
Dieldrin 
U-TOTAL 

NIA I NIA 
NIA 

I 5.4E41 100.00% 100.00% 
NIA I NIA 
NIA 
NIA 
NIA 

NIA 1 NIA 
NIA 

2.1E+00 100.00% 67.?2%1 
NIA I NIA I 
NIA 
NIA 
NIA 

NIA 
NIA 

6.5E-05 100.00% 0.00461 
N/A I N/A I 
l.OEi-00 100.00% 32.25461 NIA I 
1.OE+00 100.00% 32.25961 
NIA I NIA 
NIA 
N IA  
NIA 

NIA 1; 
9.3E-04 100.00% 0.03961 NIA I 
9.3E-04 100.00% 0.03%1 

NIA I NIA 
NIA 
NIA 
NIA 

NIA I NIA 
NIA 

Meaeb) I Tal I I I I 
5.4E41 

FERICRUXUUBQUF-COCNXLS; 8/31/94 35s F'hi 

BEG03$80 
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surhocsoill 
Air 

sediment 

FEMP-OU02-6 FINAL 

Arrajc 
Beryllium 
Dieldrin 
Tributyl phceph*e 
U - T d  

A n n i C  

Beryllium 
U-TOTAL 
DkkLin 

January 21, 1995 . 
f b '  
' 4 1 -  6 5 0 Z  

Tolcrl 

NID NID - NID l.2E-02 2.28% 2.28% 
NID NID NID 1.8E-03 0.34% 0.34% 
NIA NIA NIA 6.6- 0.12% 0.12% 

5.4E-01 100.00% 100.00% 

2.8-3 65.07% 3.43% NID 
1.8E-04 4.31% 0.23% N/D 
NIA NIA 
N IA  NIA 
4.2E-03 100.00% 5.27% 
9.4E-04 19.07% 1.17% KIA NIA NIA NIA NIA 
3.2E-03 65.08% 4.00% NIA NIA NIA NIA NIA 
S.8E-04 11.82% 0.73% NIA NIA NIA NIA NIA 
2.0E-W 4.03% 0.25% NIA NIA NIA NIA NIA 

NIA NIA NIA 3 . 9 ~ 4 1  n.345 n.wn 

Groundwater 

surfacc 
Water 

GMR 
surfaoc 
WsrCr 

Homegrown 
Pmdua 

(Dua 
mcacd) 

Hotnqmwn 
Pmdua 

Homegrown 
Pmdua 

mm Alfcaad) 

(GMRSurfsa 
WPer 

Alfbaad) 

(Dust 
Affbaad) 

B&f/Milk 

Becf/Milk 
(Gro~Ddwnu 

Affbaad) 

Total I I I I I I I 
UEDU 8 . O E o 2  l.lE+00 l.lE+W 3.1E+00 3.1€+00 5.4E41 

Total 4.98-03 100.00% 6.14% 
Tributylpboopbac NIA NIA h'IA NIA NIA NIA 
U - T d  NIA 8.6E-01 100.00% 76.80% 8.6E-01 100.00% 76.86% 2.1€+00 100.00% 67.65% 2.1E+00 100.00% 67.72% NIA  

AneniC  3.1E-04 0.43% 0.38% NIA NIA NIA NIA NIA 
Beryllium 2.6-5 0.04% 0.03% NIA NIA NIA NIA NIA 
Dieldrin 2.4- 0.34% 0.30% NIA NIA NIA NIA NIA 
U - T d  7.1E-02 99.19% 87.87% NIA NIA NIA NIA NIA 

A n e l l i C  NIA  NIA NIA NIA NIA NIA 
Beryllium NIA  NIA NIA NIA NIA NIA 
Dieldrin NIA  NIA NIA NIA NIA NIA 
U-TOTAL NIA  NIA NIA NIA NIA NIA 

h n i c  NIA 6 . 4 ~  97.08% 0.06% 1 . 7 ~ 4 ~  9a.0046 0.00% 2.SE-03 97.08% 0.08% 6.SE-05 98.75% 0.0046 NIA 
Beryllium NIA  4.3E46 0.66% 0.00% 8.0E-08 0.45% 0.00% 1.7E-05 0.64% 0.00% 1.8E47 0.28% 0.00% NIA 
Dieldrin NIA l.SE-0S 2.26% 0.00% 2.7E-07 155% 0.00% 5.7EG 2.26% 0.0046 6.4E-07 0.97% 0.0096 NIA 

Tributylpboap~ NIA  N/A N/A N/A NIA N/A 
U-Tad NIA  2.6E-01 100.00% 23.11% 2.6E-01 100.00% 23.13% 1.OE+00 100.00% 32.21% 1.OEM 100.00% 32.25% NIA 

Ancnic N I A  NIA NIA NIA NIA NIA 
Beryllium NIA  NIA NIA NIA NIA NIA 
Dieldrin NIA NIA NIA NIA NIA NIA 
U-TOTAL NIA NIA NIA NIA NIA NIA 

h n i C  NIA 2.2E-04 99.77% 0.02% 2.4E46 99.64% 0.0096 6.1E04 99.84% 0.02% 6.7506 99.75% 0:00% NIA 
Beryllium NIA  S.OE-07 0.22% 0.00% 8.7E-09 0.36% 0.0096 9.1M7 0.1596 0.00% 1.6U)S 0.24% 0.00% NIA 
Dieldrin NIA 8.1E-09 0.00% 0.0046 l.lE-10 0.00% 0.00% S.SE-08 0.01% 0.00% 7.7E-10 0.01% 0.00% NIA 

Tributyl pborphae NIA NIA NIA NIA NIA NIA 
U - T d  N I A  1.4E-04 100.00% 0.01% 1.4E-04 100.00% 0.01% 9.3E-04 100.00% 0.03% 9.3E-04 100.00% 0.03% NIA 

h n i C  N I A  NIA NIA NIA NIA NIA 
N I A  NIA NIA NIA NIA NIA 

Total 8.6E-01 100.00% 76.80% 8.6E41 100.00% 76.86% 2.1E4-00 100.00% 67.65% 2.1E+00 100.00% 67.72% 

Total 7.1M2 100.00% 88.S9% 

Total NIA 

T-1 6.6E.04 100.00% 0.06% 1.8E-05 10000% 0.00% 2.SE-03 100.00% 0.08% 6.5M5 100.00% 0.00% 

T a l l  2.6E-01 100.00% 23.11% 2.6E-01 100.00% 23.13% 1.OE+00 100.00% 32.21% 1.OE+00 100.00% 32.25% 

Total 

Total 2.2E.04 100.00% 0.02% 2.4E46 10000% 0.0046 6.1E44 100.00% 0.02% 6.7€46 100.00% 0.00% 

Total 1.4E04 100.00% 0.01% 1.4E4 100.00% 0.01% 9.3E-04 100.00% 0.03% 9.3E-04 100.00% 0.03% 



. 
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% 

ObRaPaty % d T a n l % o f T d  W % T d  % T d  
R a i i  Medium kqmr MirmiRiv. M u m  k q l a r  - Child R c c . U a  H.rPrd 

3.1M1 91.10% 0.5096 NIA  
2.6E-02 7.71% 0.04% NIA 
4.1E-03 1.19% 0.01% NIA 

Reriden M u m  Reocpa 

6.2E-02 78.67% 0.26% 
1.5E-02 19.50% 0.01% 
1 . 4 W  1.83% 0.01% 

Grrr % T d  96Toc.l 
MhmiRiv. Madium harpla 
Ruid.Ulc A.md 

NIA 
NIA 
NIA 

ObRqcny % d T d  I d T d  
Resickat M u m  Jkqna 

Fprwr Cm HPardHII . rd 
2 . 2 W  91.10% 0.21% 
1.9m 7.71% 0.02% 
2.9E-04 1.19% 0.00% 

I 

Sediment 
2.5E.02 100.00% o.2ml 3.4E-01 100.00% 0.55461 T d  7.8E-02 100.00% 0.33461 1 

A n c n i C  NIA I NIA  I NIA I NIA I NIA 
Beryllium NIA 
U-TOTAL NIA 
Dieldrin NIA 

GrmDdrvPcr 

S u b  

N I A  I NIA  
N IA  

T d  
Triburylpborphae 8.6E-03 0.05% 0.04% 4.0E-03 0.05% 0.04% 2.0E-02 0.05% 0.03% NIA NIA 
U-Taal 1.8€+01 99.95% 75.66% 8.2Ei-W 99.95% 77.19% 4.1€+01 99.95% 65.14% NIA NIA 

A n c n i C  NIA N I A  NIA NIA NIA 
TOUI I .~E+OI  100.00% 75.70% 8.3~+00 100.00% 77.23% 4 . i ~ + o i  ioo.oo% 65.17% 

NIA 
NIA I NIA 

GMR 
s u b  
Wlptr 

Homcgmwn 
Rodua 

(Dust 
AITcaad) 

Howgmwn 
Produa 

Homcgmwn 
M a  

(Hm mecrcd) 

( G M R s U b  
Waci 

Aff- 
Baf/Mik 

(Dust 
Affcc&d) 

NIA 1 NIA 
NIA 

Total NIA NIA NIA NIA NIA 
A n c n i C  NIA NIA NIA 7.9E47 31.81% 31.81% 1.9E46 1.39% 1.3991 
Beryllium NIA NIA NIA 2.8E-09 0.11% 0.11% 1.5E-08 0.01% 0.0191 
Dieldrin NIA N IA  NIA 5.7E-09 0.23% 0.23% 5 . 4 u n  0.40% 0.4091 
U-TOTAL NIA N IA  NIA 1.7EW 67.85% 67.85% 1.3E-W 98.20% 98.2091 

T#nI NIA N IA  NIA 2 . X - W  100.00% 100.00% 1.4E-01 100.00% 100.009 
Ancnic l.OE-O1 24.96% 0.45% 4.5E-02 24.96% 0.42% 4.OE-01 24.97% 0.64% NIA NIA 
Beryllium 2.0E-W 0.05% 0.00% 8.7E45 0.05% 0.00% 7.9E-04 0.05% 0.00% NIA NIA 
Dieldrin 3.2E-01 74.99% 1.34% 1.3501 74.99% 1.26% 1.2E+00 74.98% 1.93% NIA NIA 

Triburyl pborpbsc 2.5E-03 0.05% 0.01% l.lE-03 0.05% 0.01% 9.6E-03 0.05% 0.02% NIA NIA 
U-Taal 5.1E+00 99.95% 21.53% 2.2E+00 99.95% 20.24% 1.9E+01 99.95% 31.02% NIA NIA 

h n i c  NIA NIA NIA NIA NIA 
Beryllium NIA NIA NIA NIA NIA 
Dieldrin NIA N IA  NIA NIA NIA 
U-TOTAL 

Mor-1254 1.4E-01 99.73% 0.59% 6.1E-02 99.74% 0.57% 3.8E-01 99.58% 0.61% NIA NIA 
M a - 1 2 6 0  1.9E-W 0.14% 0.00% 8.7EG 0.14% 0.0096 3.- 0.09% 0.00% NIA NIA 
Arsenic 1.9E-W 0.13% 0.00% 7.3E-05 0.12% 0.0096 1.2E-03 0.32% 0.00% NIA NIA 

T d  4.2E-01 100.00% 1.79% 1.8E-01 100.00% 1.68% 1.6Ei-W 100.00% 2.58% 

Total 5.1€+00 100.00% 21.54% 2.2€+00 100.0046 20.25% 1.9E+01 100.00% 31.03% 

T a l  

NIA I 

(Gt~~ndrvaer 
Affcasd) 

Baf/MiIk 

U-Tad 2.7E43 25.92% . 0.01% 1.0E-03 23.72% 0.01% 1.8E-02 51.48% 0.03% NIA NIA . 

AncniC NIA NIA NIA NIA 
Total l.OE.02 100.00% 0.04% 4.4E43 100.00% 0.04% 3.5E-02 100.00% 0.06% 

Beryllium 
Dieldrin I U - T d  

( G M R s u b  
WslCr 

NIA I E 

Beryllium NIA 
Dieldrin I NIA 
U-TOTAL 

NIA 
NIA 1 NIA 

NIA I NIA 
NIA 

NIA I E 

I Tolo1 I 1.4E-01 100.00% O.aO%l 6.1E-02 100.00% 0.57961 3.8E-01 100.00% 0.61961 I 
Bccf/Mik priburyt pborphpc I 7.6E-03 74.08% 0.03% I 3.4E-03 76.28% 0.03%1 1.7E-02 48.52% 0.03%1 NIA I NIA 

NIA I NIA 
NIA I NIA 

NIA 1 NIA 

Grat % T a d  %foul 
I irdRiv. Medium Rsaepa 
bg.urr H.mrd 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

1.4507 1.86% 1.8691 
3 . 9 m  0.01% 0.0191 
6.4M7 1.62% 1.6191 
3.8M5 96.51% 96.1391 
4.0E-05 100.00% 99.6191 
NIA 
NIA 
NIA 

1.4E-07 86.81% 0.34% 
2.1510 0.13% 0.00% 
1.9510 0.12% 0.0096 
2.0M8 12.94% 0.0596 
1.6E-07 100.00% 0.39% 

. 
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OpRopCrty S d T d k d T a u l  
R c r i  Mtdium 

F - 0  - €I& && 
6.2Mn 78.67% 0.26% 
1.5Mn 19.50% 0.07% 
1.4E-03 1.83% 0.01% 

-a 
ObRcPay %offarl % & T a d  On-Ropcrry % d T a d  %ofTaPl c;lm % T a d  % f d  W A T d  % T d  
Reriderp Madium R e s i d  Medium Rcsepca HhmiRiv. Medium Roaepca b i i i h .  M u m  bqta 

Child - H d  w Rcc.U~cr Raid.Um H.mrd F a w r f q  & & -  - 
2 . W  91.10% 0.21% 3.1E41 91.10% 0.5046 NIA NIA 
1.9E-03 7.71% 0.02% 2.- 7.71% 0.04% NIA NIA 
2.9E-04 1.19% 0.00% 4.1E-03 1.19% 0.01% NIA NIA 

Beryllium 
U-TOTAL 
Dieldrin 

Gmundwsler 
Total 

Tributylphoaph*c 8.6E33 0.05% 0.04% 4.0E-03 0.05% O.W% 2.OE-02 0.05% 0.03% NIA NIA 
N /A  U-Tad 1.8E+01 99.95% 75.66% 8.2E+00 99.95% 77.19% 4.1E+01 99.95% 65.14% NIA 

7 . 8 ~ 4 2  100.00% 0.33%1 2.5E-02 100.00% 0.23%1 3.4E-01 100.00% 0.55%1 I 
NlA I NIA I NIA I NIA I NIA 

W a r  

GMR 
surfape 
Wmer 

NIA 
NIA 
NIA 

NIA NIA NIA NIA NIA Beryllium 
Dicldrin NIA NIA NIA NIA NIA 
u - T a d  NIA NIA NIA NIA NIA 

T a l  NIA NIA NIA NIA NIA 
AflCniC NIA NIA NIA 7.9E-07 31.81% 31.81% 1.9E46 1.39% 1.39% 
Beryllium NIA NIA NIA 2.8E49 0.11% 0.11% 1.5E-08 0.01% 0.01% 
Dieldrin NIA NIA . NIA 5 . 7 E 4  0.23% 0.23% 5.4E-07 0.40% 0.40% 
u-TOTAL NIA NIA NIA 1 . 7 ~ 4  67.85% 67 .~5% 1 . 3 ~ 0 4  98.20% 9 a . m  

NIA I E::: 

Afftaad) 
BeCfIMilk 

(Dun 
Affcued) 

N/A I E 

Tom1 
Mor-1254  1.4E-01 99.73% 0.59% 6.1E-02 99.74% 0.57% 3.8E-01 99.58% 0.61% NIA NIA 
Mor-1260  1.9E-04 0.14% 0.00% 8.7E-05 0.14% 0.00% 3.6E-04 0.09% 0.00% NIA N /A  

1.2E-03 0.32% 0.0096 NIA NIA Ancnic 1.9EW 0.13% 0.00% 7.3E-05 0.12% 0.00% 

NIA I K 
I T o d l  1.8€+01 100.00% 75.70961 8.3€+00 100.00% 77.23461 4.1€+01 100.00% 65.17%1 I 

surfape lAncnic I NIA I NIA I NIA I NIA I NIA 

I Totdl  NIA 1 NIA I NIA I 2.SE.06 100.00% 100.00%I I.IE& 100.00% 100.00% 
Homegrown IAncnic I 1.OE-01 24.96% 0.45961 4.5E-02 24.96% 0.42%1 4.0E-01 24.97% 0.64461 NlA I NIA 
Rodua 2.OE-04 0.05% 8.7E-05 0.05% 7 . 9 m  0.05% I 3.2E-01 74.99% ".""I 1.34% 1.3E-01 74.99% 1.2E+00 74.98% ;:%I NIA I NIA 

Total I 4.2E-01 100.0046 1.79%1 1.8E-01 100.00% 1.68961 i . 6 ~ + 0 0  100.00% 2.58wI I 
I I NIA Homegrown pributyl phoaphstc 2.5E-03 0.05% 0.01961 1.1E-03 0.05% 0.01961 . 9.6-3 0.05% 0.02461 NIA 

Roduac IU-Td I 5.1E+00 99.95% 21.53%1 Z.ZE+OO 99.95% 2O.24%1 1.9E+01 99.95% 31.02961 NIA I NIA 
(H2O Affw I T o d I  5.1€+00 100.00% 21.544961 2.2E+00 100.00% 200.25%l 1.9E+Ol 100.00% 31.03961 I 

Homegrown IAncnic I NIA I NIA I NIA I NIA I NIA I 

Beryllium NIA 
(GMRSurfSDc Dieldrin I NIA 

-:mer b-TOTAL 

NIA I NIA 
NIA I NIA 

NIA I NIA 
,NIA I NIA 

I Tom1 I 1.4E-01 100.00% 0.6051 6.1E-02 100.00% 0.57961 3.8E-01 100.00% 0.61961 I 
Bacf/Milk pributy1 pborphrpe I 7.6E-03 74.08% 0.03% I 3.4E-03 76.28% 0.03% I 1.7E-02 48.52% 0.03WI NIA I NIA 

(Groundwepcr U-Tad 2.7503 25.92% 0.01% 1.8E-02 51.48% 0.03% NIA NIA 1.0E-03 23.72% 0.01% 

BatfIMilk Ancnic NIA NIA NIA NIA 
- Total 1.0E-02 100.00% 0.04% 4.4E-03 100.0096- 0.0496 3.5EM 100.00% 0.0696 

NIA 
NIA I I E::: 

NIA 
NIA I Beryllium NIA 

(GMRsurfpa Dieldrin NIA I WsrCr U-TOTAL 
I I I I 

AO*Ua NIA I 
NIA I 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3 . 9 w  0.01% 0.01% 
6.4E47 1.62% 1.61% 
3.8E-05 96.51% 96.13% 
4.0EO5 100.00% 99.61% 

NIA 
NIA 

I NIA 

2.1510 0.13% 
1.9E-10 0.12% 0.00% 
2 . 0 m  12.94% 0.05% 
1.6EM 100.00% 0.39% 
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, the primary contributors to total receptor risk were uranium-234 and uranium-238 in groundwater 

which contributed 56 percent. Total hazards for both the off-property receptors exceeded 1.0. 

Risks to the expanded trespasser and homebuilder were 1.4 x lo4 and 1.1 x lo-', respectively. The 

greatest contribution of risk to the expanded trespasser was from radium-226 (8.3 x lo"), radium-228 

5.0 x lo"), thorium-228 (1.1 x lo-'), and thorium-232 (1.5 x l o5 )  in surface soil via' external 

radiation which accounted for 82 percent of the total receptor risk. The major contributors to risk to 

the homebuilder were from radium-226 (2.6 x lo"), thorium-228 (1.6 x lo"), thorium-232 

(2.1 x 10") in surface soil via external radiation, and arsenic (1.1 x 10") in surface soil via dermal 

contact which accounted for approximately 51 percent of the total receptor risk. 

Total estimated risk to the Great Miami River youth user was 6.3 x lo-' also due mostly to 

benzo(a)pyrene in surface water which accounted for 41 percent of total risk to this receptor. 

Beryllium contributed another 12 percent to total risk to this receptor. Total HI for this receptor was 

less than 1.0. 

For the users of the Great Miami River, the total risk calculated for the recreational user was 4.2 x 

10" with the risk due primarily to ingestion of fish contaminated with radium-226 (1.3 x lo") and 

technetium-99 (2.0 x 10") via the Great Miami River surface water pathway. For the Great Miami 

River agricultural user, total risk was 4.4 x ~ O - ~  due primarily to the ingestion of beef and milk 

products affected by dust containing technetium-99 which accounts for 97 percent of the total receptor 

risk. Total receptor risk to the residential user was 6.3 x lo-*. Total HIS for all of the Great Miami 

River user were below 1.0. 

B.3.3 INACTIVE FLYASH PILE 

B.3.3.1 ExDosure Point Concentrations 

Table B.3.3-1 summarizes the exposure scenarios evaluated to assess risk associated with the Inactive 

Flyash Pile. It also summarizes derivation of exposure concentrations specific to this subunit. 

Exposure point concentrations for surface soil were derived from analytical data on samples collected 

within the boundaries of the Inactive Flyash Pile. Other exposure point concentrations were derived 

using modeled data, Section 5 of the RI report and Appendix A present detailed discussions of the 

modeling . 
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Current Land Use Receptor 

Trespassing Youth Zurrent Access 
Zontrols (current 
ise of FEMP 
:ontinues, DOE 
Iwnership) 

Direct Contact 
Medium 

surface soil 

TABLE B.3.3-1 

INACTIVE FLYASH PILE 
EXPOSURE POINT CONCENTRATIONS FOR SCENARIOS EVALUATED 

I air 

surface water I 
sediment 

Off-Property Resident Farmer 
(adult and child), homegrown 
produce off-property, livestock 
grazing off-property 

livestock (grazing 
o ff-property) 

Groundskeeper 

surface soil 

Route of Exposure 

incidental ingestion 
dermal contact 
external radiation 

inhalation of particulates, 
radionuclides, volatiles, and 
gases 

incidental ingestion 
dermal contact 

incidental ingestion 
dermal contact 
external radiation 

inhalation of particulates, 
volatiles, and gases 

ingestion of fruits and vegetables 

ingestion of milk and beef 

~~ 

inhalation of particulates, 
volatiles, and gases 

ingestion 
dermal contact 
external radiation 

Exposure Point Concentration 
~~~ ~ 

surface soil within subunit 

maximum estimated on-subunit current 
concentrations derived from airborne soil air 
modeling results 

surface water within subunit 

sediment within subunit 

maximum estimated off-property current 
concentrations derived from airborne soil air 
modeling concentrations 

maximum estimated off-property current 
concentrations derived from deposited airborne soil 
air modeling results 

maximum estimated off-property current 
concentrations derived from deposited airborne soil 
air modelig results 

maximum estimated on-subunit current concentration 
derived from air modeling 

surface soil within subunit 
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TABLE B.3.3-1 
(Continued) 

Direct Contact 
Medium 

surface water 

fish 

Current Land Use Route of Exposure 

ingestion 
dermal contact 

ingestion 

3urrent with 
4ccess Controls 
current use of 
-EMP continues, 
3 0 E  ownership) 
:continued) produce imgated I 

Current without 
Access Controls 
(current use of 
FEMP continues) 

I 

3reat Miami 
River Users 

livestock (grazing 
on-property ) 

Receptor 

ingestion of milk and beef 

Recreational User 

Agricultural User 

Household User 

User of Meat and Milk Products 

plants (homegrown I ingestion of fruit and vegetables 

Exposure Point Concentration 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

with water from 
Great Miam River) 

livestock (grazing + on crops irrigated 
ingestion of beef and milk 

with water from 
Great Miami 
River) 

surface water ingestion 
dermal contact 
inhalation of particulates, t volatiles, and Rases 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

maximum estimated on-property current 
concentrations derived from deposited IFP surface 
soil air modeling results 
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TABLE B.3.3-1 
. (Continued) 

inhalation of particulates, volatiles, 
and gases 

Future Land Use 

maximum estimated off-property future 
concentrations derived from airborne soil air 
modeling results 

Federal Ownership 

ingestion 
dermal contact 
external radiation 

ingestion 
dermal contact 
external radiation 

Receptor 

sediment within subunit 

surface soil within subunit 

Future Off-Property Farmer 
:adult and child), homegrown 
iroduce off-property, livestock 
grazing off-property, 
groundwater o ff-property 

Expanded Trespasser (youth) 

Direct Contact Medium I Route of Exposure I Exposure Point Concentration 

air 

plants (homegrown 
produce) 

livestock (grazing at 
property boundary) 

maximum estimated off-property future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

maximum estimated off-property future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

groundwater 

air 

ingestion 
dermal contact 
inhalation 

inhalation of particulates, 
radionuclides, volatiles, and gases 

modeled groundwater concentrations off-site a 
time when concentration is greatest (South 
Field and Inactive Flyash Pile combined) 

maximum estimated on-subunit airborne soil 
modeling results 

incidental ingestion I dermal contact 
surface water surface water within subunit I 
sediment 

~ 

surface soil 
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inhalation of particulates, volatiles, 
and gases 

maximum estimated off-property future 
concentrations derived from airborne soil air 
modeline results 

TABLE B.3.3-1 
(Continued) 

~ ~ 

Future Land Use Receptor Direct Contact Medium Route of Exposure 1 Exposure Point Concentration 
-~ 

:ederal Ownership 
Continued) 

~~ 

Great Miami 
River Users 

Recreational User surface water ingestion 
dermal contact 

estimated concentrations in the Great Miami I River 

fish ingestion estimated concentrations in the Great Miami I River 

Agricultural User plants (homegrown 
produce irrigated with 
water from Great 
Miami River) 

ingestion of fruits and vegetables estimated concentrations in the Great Miami 
River . I 

livestock (grazing on 
crops irrigated with 
water from Great 
Miami River) 

estimated concentrations in the Great Miami I River 
ingestion of beef and 
milk 

~~ 

Residential User surface water 

Without Federal 
lwnership 

Future Off-Property Farmer 
(adult and child), homegrown 
produce off-property , livestock 
grazing off-property, 
groundwater off-property 

air 

plants (homegrown 
produce) 

ingestion maximum estimated off-property future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

livestock (grazing at 
property boundary) 

ingestion of milk and beef maximum estimated off-property future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

modeled groundwater concentrations off-site ai 
time when concentration is greatest (South 
Field and Inactive Flyash Pile combined) 

groundwater ingestion 
dermal contact 
inhalation 
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I 

Direct Contact Medium 

air 

Future Land Use Route of Exposure 

inhalation of particulates, volatiles, 
gases, and indoor radon 

Without Federal 
Ownership 
(Continued) 

plants (homegrown 
produce) 

livestock (grazing on 
property) 

groundwater 

Receptor 

ingestion of fruits and vegetables 

ingestion of milk and beef 

incidental ingestion 
dermal contact 
inhalation 

Future On-Property Resident 
Farmer (adult and child) located 
adjacent to subunit, homegrown 
produce on-property, livestock 
grazing on-property , groundwater 
on-property, RME and CT 
estimates. 

TABLE B.3.3-1 
(Continued) 

~~~ ~~ 

Exposure Point Concentration 

maximum estimated on-property future 
concentrations from airborne soil modeling 
results 

maximum estimated on-property future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

maximum estimated on-property future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

modeled groundwater concentrations 
underlying Inactive Flyash Pile at time when 
concentration is greatest (South Field and 
Inactive Flyash Pile combined) 



TABLE B.3.3-1 
(Continued) 

Receptor Direct Contact Medium Route of Exposure Future Land Use Exposure Point Concentration 

not quantified; farmer is living and farming 
adjacent to subunit and therefore, not in direct 
contact with surface soil 

Without Federal 
3wnership 
:Continued) 

Future On-Property Resident 
Farmer (adult and child) located 
ndjacent to subunit, homegrown 
produce on-property, livestock 
grazing on-property, groundwater 
m-property, RME and CT 
estimates -(continued) 

surface soil incidental ingestion 
dermal contact 
external radiation 

Future Homebuilder waste 
materiallsubsurface soil 

external radiation 
incidental ingestion 
dermal contact 

not quantified; no building on Inactive Flyash 
Pile anticipated 

air not quantified, no building on the Inactive 
Flvash Pile antichated 

inhalation of particulates, volatiles, 
and gases 

inhalation particulates, volatiles, 
gases, and indoor radon 

Future Perched Groundwater 
User, homegrown produce on- 
subunit, livestock grazing on- 
subunit, groundwater on-property 
(Solid Waste Landfill and Lime 
Sludge Ponds only) 

air not quantified; no perched groundwater user 
was evaluated for the Inactive Flyash Pile 
because no useable perched water from the 
Inactive Flyash Pile is available. 

plants (home grown 
produce) 

ingestion of fruits and vegetables not quantified; no perched groundwater user 
was evaluated for the Inactive Flyash Pile 
because no useable perched water from the 
Inactive Flyash Pile is available. 

livestock (grazing on 
property 1 

ingestion of milk and beef not quantified; no perched groundwater user 
was evaluated for the Inactive Flyash Pile 
because no useable perched water from the 
Inactive Flyash Pile is available. 

not quantified; no useable perched 
groundwater at Inactive Flyash Pile 

perched groundwater 
directly underlying 
subunit 

ingestion, dermal contact, and 
inhalation of volatiles released 
during household use 

incidental ingestion 
dermal contact 
external radiation 

soil not quantified; no perched groundwater user 
was evaluated for the Inactive Flyash Pile 
because no useable perched water from the 
Inactive Flyash Pile is available. 
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For groundwater exposures, data from the Inactive Flyash Pile and the South Field were combined to 

develop source terms for estimating future groundwater concentrations as described in Section 5.0 of 

this RI report. Exposure point concentrations related to air dispersion modeling are also described in 

Section 5.0. For this subunit, under future land use it was assumed that the on-property farmer 

resided adjacent to the Inactive Flyash Pile and simultaneously farmed that area. The farmer was 

placed adjacent to the Inactive Flyash Pile because the subunit is considered insufficiently stable to 

support a farm house or agricultural activities. 

B.3.3.2 Constituents of Potential Concern 

The CPCs identified for surface soil, subsurface soil, and seeps in the Inactive Flyash Pile are 

summarized in Tables B.3.3-2(a), (b), (c), respectively (Attachment B.111) along with relevant 

information regarding frequencies of detection, data distribution, 95 percent UCLs, etc. Additionally, 

CPCs quantified for Inactive Flyash Pile perched water are summarized in Table B.3.1-2(c) in 

Attachment B.111. Table B.3.3-3 summarized CPCs for the Inactive Flyash Pile by medium. 

B.3.3.3 

The scenarios characterized for the Inactive Flyash Pile assuming continued DOE ownership with 

access controls are a trespassing youth; an off-property farmer and resident child using food products 

from livestock grazing off-property and produce grown off-property; an on-property groundskeeper 

exposed to on-site contaminant concentrations; and a Great Miami River recreational user, a Great 

Miami River agricultural user, and a Great Miami River residential user. In the event that the FEMP 

lost access, a user of meat and milk products from livestock grazing on-property was also evaluated. 

Risk Characterization for Current Land Use 

B.3.3.3.1 TresDassing Youth 

Risk was characterized for a trespassing youth contacting CPCs via ingestion of and dermal contact 

with surface soil within the subunit; external radiation resulting from exposure to surface soil within 

the subunit; inhalation of particulates; and ingestion and dermal contact with surface water and 

sediment within the subunit. Exposure point concentrations for surface soil were based on analytical 

data, while inhaled particulate concentrations and surface water and sediment concentrations were , 

based on air modeling results as described in the Section B.2.0, Appendix A, and Section 5.0 of this 

RI report. 
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TABLE B.3.33 

INACTIVE FLYASH PILE 
OPERABLE UNIT 2 CONSTITUENTS OF POTENTIAI 

Surface Soil 
~ ~ ~~ ~~ 

arsenic 

beryllium 

lead 

neptunium-237 

plutonium-238 

plutonium-239/240 

radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-235/236 

uranium-238 

2methylnaphthalene 

dibenzo(a,h)anthracene 

Subsurface Soil I Surface Water 

arsenic 

beryllium 

lead 

cesium-137 

neptunium-237 

lead-210 

plutonium-238 

plutonium-239/240 , 

radium-224 

radium-226 

radium-228 

ruthenium-106 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-235 

uranium-235/236 

uranium-238 

uranium-total 

2-methylnaphthalene 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

phenanthrene 

tributyl phosphate 

octachlorodibenzo-p-dioxin 

tetrachlorodibenzo furan 

Aroclor-1254 

Aroclor-1260 

dieldrin 

~ ~ 

arsenic 

berylium 

cadmium 

lead 

nickel 

neptunium-237 

plutonium-238 

plutonium-239/240 

radium-226 

radium-228 

strontium-90 

uranium-234 

uranium-235/236 

uranium-238 

uranium-total 

2-methylnaphthalene 

CONCERN 

Sediment 
~~~~ ~~ 

1lutonium-239/240 

itrontium-90 

iranium-234 

iranium-235/236 

iranium-238 

iranium-total 

irsenic' 

mylium 

libenzo(a ,h)anthracene 

ieptunium-237 

~lutonium-238 

adiurn-226 

adium-228 

~ 

Groundwater (GMA) 

neptunium-237 

radium-226 

strontium-90 

technetium-99 

uranium-234 

~ranium-235/236 

uranium-238 

Jranium-total 

lead 

irsenic 

!-methylnaphthalene 

xmzo(g,h,i)perylene 

ihenanthrene 

ributyl phosphate 
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Risks and hazards calculated for the trespassing youth exposed to contaminants in surface soil on the 

Inactive Flyash Pile are presented in Table B.3.3-4 (Attachment B.111). The total risk due to exposure 

to all CPCs in surface soil was 1.3 x lo5.  This was primarily due to external radiation from radium- 

226 (2.5 x lo"), radium-228 (1.4 x lo"), thorium-228 (3.2 x lo6) and thorium-232 (4.2 x IO"). 
Risks and hazards calculated for the trespassing youth exposed to contaminants in sediment are 

presented in Table B.3.3-5(a) (Attachment B.111). Total risk from sediments was 2.1 x 

cumulative risk of all CPCs present. The risks and hazards calculated for the trespassing youth 

exposed to contaminants in surface water are presented in Table B.3.3-5@) (Attachment B.111). All 

risks were below 1.0 x 10". Total HIS calculated for exposure of a trespassing youth to CPCs in soil, 

due to the 

sediment, or surface water did not exceed 1.0. 

B.3.3.3.2 Current Off-ProDertv Farmers 

Risk was characterized for the off-property farmer and resident child contacting CPCs via inhalation 

of airborne particulates and ingestion of airborne particulates deposited on homegrown produce or in 

milk or beef from livestock grazing on particulates deposited on off-site vegetation. For these routes 

of exposure, the exposure point concentrations were derived from air modeling results as described in 

Section B.2.0, Methodology, and Appendix A, and Section 5.0 of the RI report. 

The risks and hazards calculated for the current off-property farmer and resident child exposed to 

CPCs in soil are presented in Tables B.3.3-6(a) and B.3.3-6@), respectively (Attachment B.111). The 

total risk associated with inhalation of all CPCs in airborne soil particulates was 6.5 x lo'& and 2.0 x 

respectively. Total HIS calculated for CPCs in surface soil were below 1.0 for both the farmer 

and resident child. 
I 

Risks and hazards calculated for thecoff-property farmer and resident child exposed to CPCs in beef 

and milk are given in Tables B.3.3-7(a) and B.3.3-7(b), respectively (Attachment B.111). The total 

risk for all CPCs consumed in beef and milk was 1.1 x 10'' and 6.3 x lo-* for the farmer and child, 

respectively. The total HI for all CPCs consumed in beef and milk was well below 1.0 for both the 

farmer and child. 

Risks and hazards calculated for the off-property ,farmer and resident child exposed to CPCs in 

homegrown produce are given in Tables B.3.3-8(a) and B.3.3-8@), respectively (Attachment B.111). 

Total risk for all CPCs consumed in homegrown produce was 2.9 x lo8 and 9.6 x lo9 for both the 
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farmer and child, respectively. The total HI for all CPCs consumed in homegrown produce was well 

below 1.0 for both the farmer and the child. 

B.3.3.3.3 

Risk was characterized for a current user of milk and meat products from livestock potentially grazing 

within the Inactive Flyash Pile Boundaries. Exposure point concentrations in meat and milk were 

derived from the maximum on-property current deposition rates of airborne Inactive Flyash Pile 

surface soil. 

Current User of MilklMeat Products 

Risk and hazard to the current user of meat and milk products is given in Table B.3.3-9 (Attachment 

B.111). Total risk did not exceed 1 x lo-' and the total HI was well below 1.0. 

B .3.3.3.4 Current Groundskeeper 

Risks and hazards'for surface soil associated with the current groundskeeper are given in 

Table B.3.3-10 (Attachment B.111). Total carcinogenic risk is 4.9 x 10" due mostly to external 

radiation from radium-226 (9.6 x lo-'), radium-228 (5.2 x lo"), thorium-228 (1.2 x lo'), thorium- 

232 (1.6 x lo')), and arsenic (2.8 x 10') and dermal contact with arsenic (3.0 x 10"). Total hazard 

was less than 1.0. 

B.3.3.4 

The future scenarios characterized for the Inactive Flyash Pile assuming continued federal ownership, 

include off-property farmer and resident child and an expanded trespasser. Future scenarios 

characterized for the Inactive Flyash Pile, assuming private ownership, include an on-property farmer 

and resident child living and farming adjacent outside the subunit battery limit to the Inactive Flyash 

Pile. Risks for a future home builder were not evaluated because no building directly on the Inactive 

Flyash Pile is anticipated. Risks for a future perched groundwater users were also not evaluated 

because there is no usable perched groundwater at the Inactive Flyash Pile. Recreational users of the 

Great Miami River were evaluated for federal and private ownerships. 

Risk Characterization for Future Land Use 

B.3.3.4.1 Future Off-Property Farmers 

The off-property farmer and resident child were presumed to contact CPCs in air via inhalation of 

airborne particulates; by consumption of homegrown produce irrigated with contaminated water and 

on which airborne soil was deposited; by ingestion of milk and beef from cattle grazing on vegetation 

, , .  
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on which airborne soil was deposited and that consumed contaminated groundwater; and by ingestion, 

dermal contact, and inhalation of contaminated groundwater. All of the exposure point concentrations 

for this scenario were derived from modeling results as described in Section B.2.0, Methodology, and 

in Section 5.0, and Appendix A of this RI report. 

Risks and hazards calculated for the future off-property farmer and resident child exposed to CPCs in 

airborne Inactive Flyash Pile surface soil are presented in Tables B.3.3-1 l(a) and B.3.3-1 l(b), 

respectively (Attachment B.111). Total risk associated with inhalation of all CPCs in airborne Inactive 

Flyash Pile soil particulates was 6.5 x lo8 and 2.0 x 10" for the farmer and child, respectively. No 

HI exceeded 1,O. 

Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property farmer and 

resident child under federal and private ownership are given in Tables B.3.3-12(a) B.3.3-12(b), 

B.3.3-12(c), and B.3.3-12(d), respectively (Attachment B.111). Total risk for all CPCs consumed in 

beef and milk did not exceed 1.0 x 

exceed 1.0. 

. 

for either the farmer or child. HIS for both receptors did not 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-property 

farmer and resident child under federal and private ownership are given in Tables B.3.3-13(a) B.3.3- 

13(b), B.3.3-13(c), and B.3.3-13(d), respectively (Attachment B.111). The total risk for all CPCs 

consumed in homegrown produce was 4.6 x l o 8  and 1.1 x lo-' for the farmer and child (federal and 

private ownership), respectively. The total HI for all CPCs consumed in homegrown produce was 

well below 1.0 for both the farmer and child (federal and private ownership). 

The risks and hazards associated with exposures of the off-property farmer and resident child (under 

federal and private) ownership, to contaminants in groundwater are given in Tables B.3.3-14(a) 

B.3.3-14(b), B.3.3-14(c), and B.3.3.14(d), respectively (Attachment B.111). Total risk via all routes 

of direct exposure to groundwater (ingestion, inhalation, and dermal contact) for the farmer is 5.6 x 
10'' and for the resident child is 2.4 x 10". Most of this risk is attributable to ingestion of the 

radionuclides uranium-234, and uranium-238. Total HI via all routes of exposure to groundwater for 

the farmer was less than 1.0, but for the child, HI was 2.2 due to the ingestion of uranium-total in 

ground water. 
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B.3.3.4.2 Future ExDanded Trespasser 

The future expanded trespasser was assumed to contact CPCs directly via inhalation of airborne 

particulates; ingestion and dermal contact with soil, sediment, and surface water; and external 

radiation resulting from exposure to contaminated surface soil and sediment. The exposure point 

concentrations for inhalation of airborne particles, surface water, and sediment were estimated from 

modeling results. Exposure point concentrations for surface soil were derived from analytical data for 

the Inactive Flyash Pile. . - -  

Risks and hazards calculated for the future expanded trespasser exposed to CPCs in the surface soil, 

surface water, and sediment located on the Inactive Flyash Pile are presented in Tables B.3.3-15, 

B.3.3-16, and B.3.3-17, respectively (Attachment B.111). Total risk due to exposure to all CPCs in 

surface soil by all exposure pathways was 2.7 x 10". This was primarily due to external radiation 

from radium-226 (5.4 x IO'), radium-228 (2.9 x lo"), thorium-228 (6.8 x lo-'), thorium-232 (8.9 x 

lo"), and soil ingestion of arsenic (1.4 x 10'). 

Total risk due to exposure to all CPCs in surface water did not exceed the 1.0 x 

risk due to exposure to sediment was 2.2 x 10' due to the cumulative affect of all CPCs. Total HIS 

calculated for exposure of a future expanded trespasser to CPCs in soil, surface water, and sediment 

at the Inactive Flyash Pile did not exceed 1.0. 

risk level. Total 

B.3.3.4.3 Future On-Propertv Farmers 

Risks were quantified for the future on-property farmer and resident child living and farmers adjacent 

to the Inactive Flyash Pile and using groundwater underlying the South Field and Inactive Flyash Pile, 

The on-property farmer was located adjacent (Le., outside the subunit battery limit) because the 

Inactive Flyash Pile is considered insufficiently stable to support a farm house or agricultural 

activities. Risks were calculated for inhalation of airborne soil particulates; ingestion of homegrown 

produce on which soil surface from the Inactive Flyash Pile was deposited and which was irrigated 

with contaminated groundwater; ingestion of milk and beef from livestock consuming on-property 

vegetation on which airborne soil from the Inactive Flyash Pile was deposited; and drinking 

groundwater underlying the South Field and Inactive Flyash Pile. Exposure point concentrations for 

surface soil were derived from analytical data for the Inactive Flyash Pile. Other exposure point 

concentrations were derived from modeling results. Both RME and CT risks and hazards were 

estimated for the on-property farmer. Risks associated with ingestion, dermal contact, and inhalation 
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of groundwater underlying the South Field and Inactive Flyash Pile were assessed together since it is 

not possible to estimate the contribution of the risks associated with these two subunits separately. 

Risks and hazards for a Inactive Flyash Pile on-property RME farmer and resident child exposed to 

CPCs in surface soil are given in Tables B.3.3-18(a) and B.3.3-18(b), respectively (Attachment B.111). 

Total risk for the RME farmer was 1.0 x due to the cumulative affect of all CPCs, and the child 

was 3.1 x lo-*. HIS for the adult and child for soil were not determined because oral toxicity data for 

arsenic and beryllium were not available. 

Risks and hazards associated with exposure to contaminants in groundwater for the RME on-property 

farmer and resident child are given in Tables B.3.3-19(a) and B.3.3-19(b), respectively (Attachment 

B.111). Significant risks are indicated for both the RME on-property farmer and the child. Total risk 

for the farmer was 1.5 x 

Total risk for the resident child was 4.7 x l o 5  due to the ingestion of uranium-234 and uranium-238. 

Total HIS for the RME farmer and child were 18.1 and 41, respectively, due to the presence of 

uranium-total in groundwater. 

due to ingestion of uranium-234, uranium-2351236, and uranium-238. 

Risks and hazards associated with exposure to contaminants in homegrown produce for the RME 

farmer are given in Table B.3.3-20(a) (Attachment B.111). The risk associated with homegrown 

produce for the RME farmer was 3.3 x lo4,  due primarily to homegrown produce irrigated with 

groundwater contaminated with uranium-total. Total HI associated with this pathway for the RME 

farmer was 3.3. This was primarily due to the estimated uptake of uranium-total. For the future 

on-property child (Table B.3.3-20rbl) total risk was 1.5 x lo', while the HI as 19 due to the 

ingestion of produce. 

Risks and hazards associated with exposure to contaminants in beef and milk for the RME farmer and 

resident child are given in Table B.3.3-21(a) and B.3.3-21(b), respectively (Attachment B.111). The 

risk associated with beef and milk for the farmer was 1.8 x 10-6 and for the child was 1.0 x 10". 

Again, this is largely due to the ingestion of uranium-234, uranium-238, and dibenzo(a,h)anthracene 

by livestock. Hazards associated with this pathway were 0.49 for the farmer and 4.9 for the child. 

Most of this was attributable to plant uptake of arsenic and ingestion uranium-total by cattle. 
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CT estimates of risk and hazard for the futyre on-property farmer associated with exposures to, 

surface soil, groundwater, homegrown produce, and beef and milk are given in Tables B.3.3-22, 

B.3.3-23, B.3.3-24 and B.3.3-25, respectively (Attachment B.111). Risks exceeding 1 x loe6 were 

associated with exposures to groundwater (6.6 x lo’) and beef and milk (1.5 x lo4). The greatest 

proportion of all these risks was due to the presence of uranium-234 and uranium-238. Total HI for 

groundwater was 8:3 and homegrown produce was 1.4 due to total uranium. 

B.3.3.5 Future Great Miami River User . 

Risks and hazards associated with future recreational users of the Great Miami River from ingestion 

of fish are given in Table B.3.3-26(a) (Attachment 111). Total risk was 8.4 x lo-’, and the HI was 

less than 1.0. 

For the Great Miami River agricultural user, risks and hazards are given in Table B.3.3-26@) 

(Attachment 111). Total risk was 5.0 x 10’. HI was less than 1.0. 

Risk and hazards associated with future and residential users of the Great Miami River contacting 

contaminated surface water are given in Table B.3.3-26(d) (Attachment 111). Total risk was 3.0 x 

and the HI was less than 1.0. 
0 

B.3.3.6 Risks Due to Estimated Radium-222 Emission 

Ambient radon emissions potentially associated with the Inactive Flyash Pile, estimated as described 

in Section B.2.0, are summarized in Table B.3.3-28 for each receptor. Risks that would result in the 

Inactive Flyash Pile assuming radon emission were equivalent to what would naturally occur.if 

radium-226 were present at background concentrations are presented for comparison. Only the future 

on-property RME farmer is associated with a risk exceeding 1.0 x The risk associated with this 

receptor is 4.2 x which exceeds the background risk of 1.9 x loa. 

B.3.3.7 Summarv for Inactive Flvash Pile . 
Tables B.3.3-29 and B.3.3-30 summarize risks and hazards, respectively, associated with the Inactive. 

Flyash Pile for receptors assuming current land use. Exposures of the trespassing youth to 

contaminated soils were associated with a total risk of 1.3 x lo-’ due primarily to the presence 

radium-226, of radium-228, thorium-228, and thorium-232 in surface soil, which account for 74 

percent of total receptor risk. Total estimated risk to the groundskeeper was 4.9 x 10” due primarily 
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CurredFuture 
Off-Property 
Child 

Current 
Groundskeeper 

Future. Expanded 
Trespasser 
(Adult + Child) 

Future, RME 
On-Property 
Fanner 

Future, CT 
On-Property 
Fanner 

Future, 
On-Property 
Child 
*Represents the up1 

Current 

TABLE B.3.3-28 
INACTIVE FLYASH PILE 

RISKS DUE TO ESTIMATED RN-222 EMISSION 

......................... .................... ..................... ..................... ..................................... #&&Q..Zii .................. ................... .............................. 

laximum RN-222 Air 
:oncentration ( p C i h 3  

4.1E+C 

2.5E-0 

4.1E+O 

4.1E+O 

4.8E+O 

4.8E+Q 

*4.8E+O( 

- ........... .................................... ....................... ............ ................ 

Intake 
(PCO 

8.5E+( 

2.8E+( 

5.1E+( 

7.1E+C 

1.3E+C 

5.5E+O 

4.1E+O 

l.OE+O 

..... .................................. ..................... .......................... .................... ................... .............. .................... ................. 

Risk 

6.5E4 

2.2E-C 

4.OE-C 

5.5E-0 

1 .OE-0 

4.2E-0 

3.1E-0 

7.7E-0 

....... 

lackground RN-222 Air 
:oncentration 
pCi/m3)** 

1.8E+00 

1.7E-01 

1.1E-01 

1.8E +.W 

1.8E+00 

95 percent confidence interval on the mean Ra-226 soil concentration. 

- ....... .................... 

ntake 
$0 

3.7E+( 

2.OE+( 

2.2E+( 

3.1E+C 

5.8E+C 

2.4E+O 

1.8E+O 

4.4E+O 

**Assumes Ra-226 concentration is 1.228 pCi/g in surface soil and 0.78 pCi/g in subsurface soil. 

B-3-98 

- .......................... 
.............................. 1. 

.......... .................. ...................... 

Risk 

2.9E-C 

1.5E-C 

1.7E-a 

2.4E-0 

4.5E-0 

1.9E-0 

.4E-0 

.4E-01 - 



% Tocal % T d  
-respassing Medium Receptor 

- Risk Youth - Risk - 
1.3E.08 0.10% 0.08% 
2.4E-10 0.00% 0.00% 
6.5E.11 0.00% 0.00% 
2.6B06 19.83% 16.59% 
1.4E-06 10.79% 9.02% 
3.7E-10 0.00% 0.00% 

1.2E-09 0.01 % 0.01 % 
4.2E-06 32.88% 27.50% 
3.8E-09 0.03% 0.02% 

3.2E-06 25.18% 21.06% 

3.1 E08 0.24% 0.20% 
7.5E-08 0.58% 0.49% 
1 .2E-05 89.65 % 74.99% 
7.8E-07 - 6.03% 5.01% 
2.IE-07 1.64% 1.37% 
3.5E-07 2.69% 2.25% 
1.3E-06 10.35% 8.66% 
1.3E-05 100.00% 83.64 % 
4.2E-09 0.20% 0.03% 
6.7E-I1 0.00% 

0.00% 
40.17% 
21.86% 
0.01 % 
0.02% 
0.44 % 
1.00% 

63.69% 
28.01 % 
3.14% 
5.16% 

36.31 % 
100.00% 

Off-Prop~rly %Total % Total Off-Properly 
Residcnt Medium Raceptor Residcnt 

Child - Risk - Risk - Fanner - 
1.6E10 0.25 % 0.03% 2.9E.12 
1.3E-10 0.20% 0.02% 2.4B12 
3.3E-11 0.05 % 0.01% 6.0E.13 
5.8E10 0.88% 0.09% 1.OE-11 
6.5E11 0.10% 0.01% 1.2E-12 
2.2E12 0.001 0.001 4.1E.14 

3.4e-09 5.12% 0.55% 6.1E.11 
1.1E-08 16.34% 1.75% 1.9E-10 
9.4B09 14.31% 1.53% 1.7E-10 

8.8e-09 13.48% 1.44% 1.6E-10 

6.1E-IO 0.94% 0.10% i . ie - i i  
1.9E08 29.37% 3.15% 3 . 5 ~ 1 0  
5.3E-08 81.04% 8.68% 9.6E-10 
1.2E-08 17.82% 1.91% 9.9E.10 
4.5E10 0.68% 0.07% 3.W-11 
3.1e-10 0.47% 0.05% 2.6E-I1 
1.2E-08 18.96% 2.03% 1.OE-09 
6.5E-08 100.00% 10.7la 

NIA 

5.53% 
3.01 % 

0.14% 
8.76 % 
3.85% 
0.43% 
0.71 % 
4.99% 

13.76% 

% T d  
Receptor 

Risk - 
0.00% 
0.00% 
0.00% 
0.01% 
0.00% 
0.00% 
0.20% 
0.08% 
0.25% 
0.22% 
0.01% 
0.44% 
1.22% 
1.25% 
0.05% 
0.03% 
1.34% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

. NIA 

Userof %Total % T d  
Milk ' Medium Receptor 

SndMedt 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Risk - 

NIA 
NIA 
NIA 

Medium 
S U ~ S C C  Soil 

' 

Sediment 

% Tocal 
Medium 

Risk - 
0.15% 
0.12% 
0.03% 
0.52% 
0.068 
0.00% 
7.95 % 
3.02% 
9.64% 
8.44% 

I 0.55% 
17.32% 
47.80% 
49.04% 

1.87% 
1.29% 

52.20% 
2.OE-09 100.00% 2.56 91 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Paramdcr 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 
Tofal Radiological RU 

Arsenic 
Beryllium 
Dibcnzo(a,h)anthraccnc 

Total Chemical RU 
Tot4 

NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
u-234 
U-2351236 
U-238 

Arsenic 
Beryllium 
Dibenzo(a,h)anthracci 

Total Chemical Ri! 

Tom1 Radiological Ric 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
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% T d  % T d  
bunds- Medium Receptor 

5.0E-08 0.10% 0.10% 
I . 8 M  0.00% 0.00% 
4.9E10 0.00% 0.00% 
9.6E-06 19.67% 19.45% 
5.2E-06 10.64% 10.52% 
2 . 7 W  0.01% 0.01% 
1.2E-05 24.83% 24.55% 

1.6E-05 32.43% 32.07% 

RiJL RiJL 

9.5e-09 0.02% 0.02% 

3.0e-08 0.06% 0.06% 
1.212-07 0.24% 0.24% 
3.1e-07 0.64% 0.63% 

3 .0~-06  6.20% 6.13% 
w e - 0 7  1.95% 1.93% 
1.6~-06 3.21% 3.17% 
5.6e-06 11.36% 11.24% 

4.3E-05 88.64% 87.65% 

Orcat % T d  % T d  
MiamiRivcr Medium Receptor 

Risk Rcc.Uxr RiJL - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA. 
NIA 

RA-228 
SR-90 
u-234 
U-2351236 
U-238 

Arsenic 
Beryllium 
Dibcnzo(a,h)anlhracee 

Total Chemical Rk 
To& 

Total Radiological RU 

- Medium 
SurfaccSoil 

Scdim~nt 
96 
Y 
L 

0 
0 

Pameter  
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 

Tom1 Radiological Ris 
Arsenic 
Beryllium 
Dibcnm(a.h)anlhracce 

Total Chemical RU 
Toto 

NP-237 
PU-238 
PU-2391240 
RA-226 

4.9e-05 100.00% 98.89% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
N/A 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

Orcat % T d  % T a l  
bfiamiRiver Medium Rcceptor 
Resid. Uscr a 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

OM1 %Tal % T d  
MiamiRivcr M o d i  Rcceptor 
Ae.Uscr RiJL - Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA , 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NJA 
NIA 
NIA 
NIA 

NIA 
NJA 
NIA 

m \ C R U Z  Q\CIFP-COC.XW; 813 1/94; 4 : Z  PM 



B3.3-29 

Water 

Surface 

(includes fmh 
Water 

PPUIWPY for 
GMRusen)  

(continued) 
Off-Propcrty 46Taal % Total 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
u-234 
U-2351236 
U-238 
Total Radiological RU 

Arsenic 
Beryllium 
Dibcnzo(a,h)anthracenc 

Total chonical RU 
TotL 

NP-237 

PU-2391240 
PU-238 

RA-226 
RA-228 - 
SR-90 
u-234 
U-2351236 
U-238 
Total Radiological RU 

Arsenic 
Beryllium 
Dibenzo(a,h)anthraccnc 

Total Chemical RU 

Userof %Total 4 6 T d  

'- Produce 
@ust 

Affcctcd) 

To& 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-230 

Arsenic 
Belylliyn 
Dibcnzo(a,h)anthraccnc 

Total Chemical RU 

Total Radiological RU 

46 Total % Total 
'rcspasshg Medium Rcccptor 

Risk Risk - - Youth - 
3.2E-09 O.%% 0.02% 
3.9E-09 
2.9E-10 
6.1E-09 
7.9E-10 
l.lE-10 
5.7E-08 
3.5E-09 
9.8E-08 
1.7E-07 
1.3E-07 

6.4E-09 
1.6E-07 
3.4E-07 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

. 2.7E-08 

1.16% 
0.09% 
1.83% 
0.24% 
0.03% 

16.97% 
1.05% 

29.16% 
51.48% 
38.65% 
7.95% 
1.92% 

48.52% 
100.00% 

0.03% 
0.00% 
0.04% 
0.01 % 
0.00% 
0.37% 
0.02% 
0.63% 
1.12% 
0.84% 
0.17% 
0.04% 
1.06% 
2.18% - 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

FER\CRU2Rl\ABQ\CIFP_COC.XLS; 8/31/93; 4:24 Phf 

Resident 
Farmer 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

- Medium Receptor 
Risk - Risk - 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

1.6E-11 0.05 % 0.00'3 
9SE-12 0.03 % 0.00% 
2.6E-12 0.01% 0.00% 
8.4E-IO 2.74% 0. I4 % 
1.2E-IO 0.39% 0.02% 
5.1E.11 0.16% 0.01 % 
7.8E-11 0.25% 0.01 2 
2.OE-11 0.06% 0.00% 
2.1 E-10 0.70% 0.04% 
7.3E-11 0.24% 0.01 % 
5.OE-12 0.02% 0.00% 
1.3E-10 0.43 % 0.02% 
1.6E-09 5.08% 0.26% 
2.1E-08 69.36% 3.49 a 
3.1E-09 10.11% 0.51 % 
4.7E-09 15.44% 0.78% 
2.9E-08 94.92% 4.789( 
3.1E-08 100.00% 5.03'3 

Resid& Medium 
Risk - Child 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 
RCCeptor 

Risk - 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

l.lE-12 0.01% 0.009 
6.7E-13 0.01% 0.009 
1.8E-13 0.00% 0.009 
5 . 9 ~ 1 1  0.61% 0.08 9 
8.4E-12 0.09% 0.01 9 
3.6E-12 0.04% 0.009 
5.5E-12 0.061 0.01 9 
1.4E-12 0.01 % 0.009 
1.5E-11 0.16% 0.029 
5.2E-12 0.05% 0.01 9 

0.004 3.5E-13 0.0056 
9.3E-I2 0.10% 0.01 9 
l.lE-10 1.13% 0.149 
7.OE-09 72.26% 8.939 
1.OE-09 10.54% 1.304 
1.6E-09 16.07% 1.994 
9.6E-09 90.81% 12.224 
9.7Q-09 100.00% 12.369 

Milk M d i  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

w R &  
RCCCptor 

Risk - 

NIA 
NIA 
NIA \ 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 



B3.3-29 

Homegrown 
Produce 

(Dust 
Affected) 

. 

Mcdimn 
Surface 
Water 

Pameter 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
u-234 
U-235/236 
U-238 

Total Radio~ogica~ Rid 
Arsenic 
Beryllium . 
Dibenzo(a,h)anchraccne 

Total QIonical Rid 
Tom 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
u-234 
U-235/236 
U-238 

Tor01 Radiological Ris 
Arsenic 
Beryllium 
Dibcnzo(a,h)anlhraccne 

Total Qlrmial RK) 
Tor0 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 . 

Total Radiological RU 
Arsenic 
Beryllium 
Dibmzo(a,h)anthraccne 

Total QIonical RU 

- 
surface 
Water 
(includes fuh 

OMR usen) 
p8chwny ror 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

' NIA 

NIA 

NIA 
NIA 
NIA 

NIA 

NIA 

1.5E-12 0.02% 0.0291 
4.4812 0.05% 0.0591 
3.3E-13 0.00% 0.0091 
1.4E-ll 0.16% 0.16% 
1.8E-I2 0.02% 0.0291 
1.W-13 0.00% 0.0091 
5.4B12 0.068 0.0691 

9.4E-12 0.11% 0.11% 

1.4E-IO 1.63% 1.6391 
7.0812 0.08% 0.089 
8.2E-09 97.85% 97.859 
8.38-09 99.56% 99.561 
8.4809 100.00% 100.009 

3 . 4 ~ 1 3  0.00% 0.0091 

3.7E-I1 0.44% 0.4451 

NIA 

I Tou 

FER\CRU2RIL4BQ\CIFf~Coc.xLs; 8/31/94; 4:24 Ph4 

0 

%Told %Total 
3mUnd.q- Medium Receptor 
w r  &k RirL 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

(continned) 
Grrat %Total % T d  

M i R i v e r  Medium Receptor 
Risk - -  Rcc.User Risk - 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NfA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

Onat % T d  % T d  
diRiver Medium Rcecptor 
h i d .  User RiJlt 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

3.6811 
4.3811 
3.2812 
6.8811 

1.2812 
6.3810 
3.981 1 
l.lE-09 
1.9E-09 
7.6E-IO 
1.8810 
1.1810 

8 . 7 ~ 1 2  

I .20% 
1.45 % 

. 0.11% 
2.27% 
0.29% 
0.04% 

21.03% 
1.31% 

36.79% 
64.49% 
25.70% 
6.05% 
3 .I6 % 

1.20R 
1.4591 
0.11R 
2279 
0.2991 
0.04 % 

21.0391 
1.3191 

36.1991 
64.49 91 
25.70% 
6.0591 
3.769 

l.lE-09 35.51% 35.519 
3.0E-09 100.00% 100.0091 

NIA 
NIA 
NIA 
NIA 
NfA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

OM1 %TTdal %Total 
MiamiRiva Medium Receptor 
AR.U= - R i t  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NfA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 



&cflM& 
' (Dust 
AffCCtCd) 

Total Radiological Rid 
Arsenic 
Beryllium 
Dibenzo(a,h)anthracene 

Tom1 Qvmical Rid 
Totoi 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 r!: Radiological Rid 
Arsenic 
Beryllium 
Dibcnzo(a,h)anthracce 

Total C3umical Rid 
Total 

NIA 
. NIA 

~ NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

. NIA 
NIA 
NIA , 
NIA 

96 T d  96 T d  
Trespassing Medium Rcccptor 

Risk Risk - youth - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

BcefIMilk 
(GMR 
Surface 
Water 

A f f ~ ~ t c d )  

NP-237 

PU-239l240 
RA-226 
RA-228 
SR-90 
u-234 
U-2351236 
U-238 

Arsenic 
Beryllium 
Dibcnzo(a,h)anlhracce 

Total Qvmiml Rid  

PU-238 

Total Radiological Rid 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

I Total I 
Ambient I 6.5E-08 0.429 

B33-29 
(continued) 

Off-Prowrw 96 T d  5% Total 
Rcsidcat 
Farmer 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

- 
Medium Rcccptor 

Risk - Risk - 

7.28-14 0.00% 0.009 
5.4E-I6 0.00% 0.009 
1.6E-16 0.00% 0.009 
1.5E-IO 0.13% 0.024 
1.4E-1 I 0.01 96 0.009 
1.6E-10 0.14% 0.03 9 
l.lE-13 0.001 0.009 

' 1.2E-13 0.00% 0.009 
1.4E-12 0.00% 0.009 
1 .OE-11 0.01 % 0.009 
7.OE-13 0.00% 0.009 
1.8E-11 0.02% 0.009 
3%-IO 0.31 % 0.069 
7.4E-09 6.48% 1.219 
3.6E-10 0.31% 0.069 
l.lE-07 92.90% 17.389 
l.lE-07 99.69% 18.669 
1.1E-07 l00.00% 18.719 

NIA 
NIA 
NIA 
NIA 
NIA 

. NIA 
NIA 
NIA 
NIA 

. NIA 
NIA 
NIA 

. 2 . 2 m  35.785 

Xf-ProDcrtv %Total %Total 
Resi&t Medium 

Risk - Child 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

NIA 
NIA 
NIA 

5.5E-15 0.00% 0.004 
5.68-17 0.00% 0.009 
1.6E-17 0.00% 0.009 
2.6E-11 0.04% 0.03 9 
2.4E-12 0.00% 0.009 
3.OE-I1 0.05% 0.049 
1.7E-I4 0.00% 0.009 
2.OE-I4 0.00% 0.004 
2.2E-13 0.00% 0.009 
1.9E-I2 0.00% 0.009 
1.3E-13 0.00% 0.009 
3.4E-12 0.01% 0.009 
6.4E-I1 0.10% 0.089 
1 . 7 ~ 0 9  2.77% 2.229 
5.6E-I1 0.09% 0.079 
6.1E-08 97.04% 

79.969 6.3E-08 99.90% 
80.049 6.3E-08 100.00% 

n.679 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

4.0E-09 5.045 

Uscrof %Total % T d  
Mior Medium 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 

w m  

'NIA 

7.2E-14 
5.4E-16 
1.6E-I6 
ISE-10 
1.4E-11 
1.6E-10 
l.lE-13 
1.2813 
1.4E-12 
I .OEl I 

1 .BE1 1 
3.5E-10 I 

7.4E-09 
3.6E-10 
l.lE-07 
l.lE-07 

7.OE-13 

0.00% 0.009 
0.001 0.009 
0.00% 0.009 
0.13% 0.139 
0.01 % 0.01 9 
0.14% 0.149 
0.00% 0.009 
0.00% 0.009 
0.001 0.009 
0.01 46 0.01 9 
0.001 0.009 
0.02% 0.029 
0.31% 0.319 
6.48 96 6.48 9 
0.31% 0.31 si 

92.90% 92.909 
99.69% 99.699 

l.lE-07 100.00% 100.009 
NIA 
NIA - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

. .  r 
6.1-7 7.9E-08 l . lE07 J . 0  . 

c . q  



B3329 

Homegrown 
WUCC 

( O M  
S U ~ ~ C C  
Water 

A f f ~ t c d )  

NP-237 
PU-238 
PU-239lBO 
RA-226 
RA-228 
SR-90 
u-234 
U-2351236 
U-238 

Tornl RadwIogical Risk 
Arsenic 
kryllium 
Dibcnto(a,h)anthracene 

Total Qlanical Risk 

%Total %Total 
Omunds- Medium Receptor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

BccflMilk 
(Dust 

AffecBd) 

NIA 
NIA 
NIA 

Tofal 
NP-237 NIA 
PU-238 NIA 
PU-2391240 NIA 
RA-226 NIA 
RA-228 NIA 
SR-90 NIA 
TH-228 NIA 
TH-230 NIA 
TH-232 NIA 
u-234 NIA 
U-239236 NIA 
U-238 NIA 

Arsenic NIA 
kryllium NIA 
Dibcnza(a.h)anthracene 

Tornl Radiological Risk 

Tornl Chemical Risk 

BceflMik 
(OMR 

Surface 
Water 

Affected) 

Total 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
u-234 
U-2351236 
U-238 

Tornl Radiological Risk 
Arsenic 
Beryllium 
Dibcnzo(a.h)anthmccnc 

Tornl Qlanical Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

I Total I 
Ambient I 5.5E-07 1.119 
Radon I 

(continued) 
Onat %Total %Total 

MiamiRiva M d m  Rcceptor 
Risk - -  Ret. User Risk - 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

Orcat %Total % T d  
W R i v c r  Medium Rcccptor 
Lsid. User Ri+ 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

Onal %Total %Total 
W R i v e r  M e d h  Receptor 
A K . U S C ~  RiJL - Risk 

I .IEI1 1.20% 0.21% 
1.3Ell  1.42% 0.24% 
9.7E.13 0.11% 0.02% 
2.1E-11 2.32% 0.40% 
2.6E12 0.29% 0.05% 
4.2B13 0.05% 0.01% 
1.9E-10 20.69% 3.55% 
I.2E-I1 1.29% 0.22% 

5.8E-IO 63.56% 10.89% 
3.0810 32.47% 5.57% 
3.OE-I1 3.24% 0.56% 

~ . ~ E - I o  36.11% 6.31% 

6.7B12 0.74% 0.13% 
3.3E-10 36.45% 6.2596 
9.lE-IO 100.00% 17.14% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

2.4E-11 
2.4E-I3 
1.8E-14 
2.6E-10 
2.5E-11 
I .0ElI  
1.4E-09 
8.7E-I1 
2.4E-09 
4.3E-09 
5.5E-11 
1.6E-12 
9.7Ell  
1 . X - I O  

0.55 W 
0.01 $6 
0.00% 
5.83% 
0.56% 
0.23% 

1.97% 
55.60% 
96.52% 

1.24% 
0.01% 
2.20% 
3.48 % 

3 1 . n ~  

0.46% 
0.00% 
0.00% 
4.83% 
0.46% 
0.19% 

26.33% 
1.64% 

46.07% 
79.98% 
1.03% 
0.03% 
1.82% 
1.88% 

4.4E-09 100.00% 82.86% 
NIA 

5.OE05 8.4EW 3 . 0 W  5.3E-09 



Medium 
Surface Soil 
- 

Sediment 

%Total %Total 
kcspassing Medium Receptor 

Off-Roperty %Total %Total Off-R~rty %Total 
Resident Medium Receptor Resident Medium Reccptor 

TABLE B.3.3-30 
MACIlVE FLYASH PILE 

cuRRmTLAM)usE 
SUMMARY OF NONCARCINOGENIC HAZARD 

surface 
Water 

CMR Surface 
Water 

Homegrown 
Produce 

veg.. Dust) 
(hi& and 

Affected) 
Homegrown 
Produce 
(Fruits ard 

Wafu Affected) 
&ef/Milk 
(Dust 
Affected) 

&eflMilk 
(GMR Surhcc 
Water 

Vtg.. GMR Surf 

Affected) 

Parameter 
Arsenic 
Beryllium 

Arsenic 
Beryllium 

Tom 

U-Total 

Arsenic 
Beryllium 
U-TOTAL 

Arsenic 
Beryllium 

Cadmium 

Arsenic 
Beryllium 

Tofa 

Tota 

U-TOTAL 

Total 

Told 
Arsenic 
Beryllium 
Cadmium 
U-TOTAL 

Tofd 
Arsenic 
Beryllium 

mal 
Arsenic 
Beryllium 
Cadmium 
U-TOTAL 

Toid 

Hazard Hazard - Youth - - -  
8.6843 57.50% NID 
6.3E-03 42.50% 6.12% 
1.5E-02 100.00% 14.40% 
4.2843 10.84% 4.03% 
7.7E-03 20.03% 7.45% 
2.7E-02 69.14% 25.72% 

1.4E-03 3.87% 1.39% 
.5.7E-05 0.07% 0.05% 
7.5E-02 98.05% 72.68% 
7.7E-02 100.00% 74.12% 
NIA 

3.9E-02 100.00% 37.19% 

NID NID 

NIA NIA 
NIA NIA 

NIA NIA 
NIA NIA 
NIA NIA 

NIA NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 

4.1E-05 99.65% 73.99% 1.6EW 99.65% 79.861 
1.4E-07 0.35% 0.26% 5.68-07 0.35% 0.281 

4.lE-05 100.00% 74.26461 1.6E-04 100.00% 80.151 
NIA I NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

1.4E-05 99.88% 25.71% 3.9845 99.92% 19.841 
1.7E-08 0.12% 0.03% 3.0E-08 0.08% 0.021 

NIA 
NIA 
NIA 

NIA I ::a9 
NIA I K 

I 1.4E-05 100.00% 25.74nl 3.9E-05 100.00%‘ 19.85% 
NIA NIA I NIA 
NIA 
NIA 
NIA 

NIA I ::a9 
NIA 

. I NIA 
NIA 

[ALL MEDIA 1.oE-01 5.5Eo5 2.0E-04 1 
NIA signifies that expsurc of the receptor to the indicated medium is not applicable. 
NID - Not desnnined because toxicity data are not available. 
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TABLE 8.3.3-30 
(continued) 

XTotal %Total G m  %Total XTotal 
Grounds- Medium Receptor MiamiRiver Medium Reeeptor 

Hazard Rec.Uscr Hazard Hazard 
1.6EM 81.55% 81.55% NIA 
3.6E-03 18.45% 18.45% NIA 
2.0E-02 l00.00% 100.00% 
NIA NIA 
NIA NIA 
NIA NIA . 

G m t  %Total %Total 
MiamiRiver Medium Receptor 
Resid. User Hazard 

NIA 
NIA 

NIA 
NIA 
NIA 

I Tor01 I 

Medium Parameter 
SurfaccsOil Arsenic 

Beryllium 
Tord 

sediment Arsenic 
Beryllium 
U-Total 

surface Arsenic 
Wmr  Beryllium 

Tord 

U-TOTAL 
Toto1 

GMR Surface Arsenic 
Water Beryllium 

Cadmium 
U-TOTAL 

Torol 
Homegrown Arsenic 
ROdUCC Beryllium 
(Fruits and 

AffCCtCd) Torol 
Homegrown Arsenic 
R0dUC.C Beryllium 
(~nriorad Cadmium 

Wnta Afltaed) Tord 
BecflMilk Arsenic 
(Dust Beryllium 
AffCCtCd) 

BeeflMilk Arsenic 
(GMR Surfscc Beryllium 
Water Cadmium 

veg., Dust) 

VQ.. GMR Surf. U-TOTAL 

Tord 

Affected) U-TOTAL 

User of % Total % Total 
Milk Medium Reccptor 

andMeat Hazard Hazard 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 

NIA 

NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 

1.4E-05 99.88% 99.88% 
1.7E-08 0.12% 0.12% 

1.4E-05 I00.00X 100.00% 

Great %Total %Total 
MiamiRiver Medium Receptor 
An. User Hazard Hazard 

NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

.NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

6.0E-07 31.73% 31.73% 1.5E-06 34.70% 34.70% 
1.0E-09 0.05% 0.05% 5.4E-09 0.13% 0.13% 
3.0E-07 15.54% 15.54% 1.4E-06 32.58% 32.58% 
I.OE-06 52.68% 52.68% 1.4E-06 32.58% 32.58% 
1.9E-06 100.00% 100.00% 4.2E-06 100.00% 100.00% 
NIA NIA 
NIA NIA I NIA I NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

5.6E-07 2.34% 1.57% NIA NIA 
NIA 1.4E-09 0.01% 0.00% NIA 
NIA 1.9E-05 79.39% 53.04% NIA 

NIA NIA 4.4E-06 18.26% 12.19% 
2.4E-05 l00.00X 66.80% 

NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 

NIA NIA l.OE-07 o.am 0.29% 
NIA NIA 7.4E-I1 0.00% 0.00% 

NIA I.IE-05 93.65% 31.09% 
6.5E-07 5.48% 1.82% 
I.2E-05 100.00% 33.20% 

NIA 

~~ ~~ 

[ALL MEDU 1.4E-05 2 . O W  1.9E-06 4.23-06 3.- I 
N/A  signifies that exposure of the -tor to the indicated medium is not applicable. 
NID - Not determined because toxicity data are not available. 
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to radium-226, radium-228 and thorium-232 which accounted for approximately 87 percent of the 

total receptor risk. 

Tables B.3.3-31 and B.3.3-32 summarize risk and hazard, respectively, associated with the Inactive 

Flyash Pile for receptors assuming future land use. The greatest carcinogenic risk was the risk 

associated with groundwater use by the RME on-property farmer which was 1.1 x lo-’) due mostly to 

the future estimated concentrations of uranium-234 and uranium-238 in groundwater. The beef and 

milk pathway also contributed significant risk to this (3.6 x lo“) and other on-property receptors. 

The greatest hazard to all on-property receptors was due to the estimated presence of uranium-total in 

groundwater. Exposures resulting in HIS greater than 1 .O were associated with on-property residents 

and off-property child via ingestion of groundwater and homegrown produce contaminated with 

uranium-total . 

t 

Total carcinogenic risk to the expanded trespasser was 3.0 x lo”. That was due primarily to ingestion 

of surface soil containing radium-226, radium-228, thorium-228, thorium-232 and arsenic which 

accounts for approximately 86 percent. 

Total estimated risk to the off-property farmers (private and federal ownership) exceeded the 1.0 x 

threshold level due mostly to direct exposure to the estimated future concentrations of uranium- 

234 an uranium-238 in groundwater which together account for approximately .95 percent for the 

farmer and 85 percent for the child total risk to the receptor. Total HIS were below 1.0. 

Total estimated risk to the on-property CT farmer was 8.6 x 

uranium-234 and uranium-238 in groundwater which accounts for approximately 95 percent of the 

total receptor risk. Total HI for this receptor did not exceed 1.0. 

due mostly to the presence of 

For the Great Miami River users, the Great Miami River recreational user had a total risk of 8.4 x 

the Great Miami River residential user had a total risk of 3.0 x and the Great Miami River 

agricultural user had a total risk of 5.0 x Total HIS for these receptors were below 1.0. 
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B.3.4 SOLID WASTE LANDFILL 

B.3.4.1 ExDosure Point Concentrations 

Table B.3.4-1 summarizes the exposure scenarios evaluated to assess risk associated with the Solid 

Waste Landfill. It also summarizes derivation of exposure concentrations specific to this subunit. 

Exposure point concentrations for surface soil were derived from analytical data on samples collected 

within the boundaries of the Solid Waste Landfill subunit. All other exposure point concentrations 

were derived using modeled results. For the future on-property farmer, it was assumed that the 

farmer resided on the Solid Waste Landfill and simultaneously farmed that area. The Solid Waste 

Landfill was chosen as a farm and residence site since it is feasible to place either a home or an 

agricultural field on this subunit. Because of the feasibility of constructing a home on the Solid Waste 

Landfill, risks to a potential homebuilder were also determined for this area. Additionally, because 

the Solid Waste Landfill is underlain by perched groundwater, risks to a future perched groundwater 

user were assessed. This and other relevant information regarding exposure point concentrations for 

the Solid Waste Landfill is summarized in Table B.3.4-1. 

B.3.4.2 Constituents of Potential Concern 

The CPCs identified for surface soil, subsurface soil, and seeps are summarized in Tables B.3.4-2(a), 

(b), and (c), respectively (Attachment B.111). Table B.3.4-3 summarizes CPCs for the Solid Waste 

Landfill by medium. 

B.3.4.3 

The scenarios characterized for the Solid Waste Landfill assuming continued DOE ownership with 

access controls are a trespassing youth; the off-property farmer and resident child using food products 

from livestock grazing off-property and from produce grown off-property; an on-property 

groundskeeper exposed to on-site contaminant concentrations; and a Great Miami River recreational 

user, a Great Miami River agricultural user, and a Great Miami River residential user. In the event 

that the FEMP lost access, a user of meat and milk products from livestock grazing on-property was 

also evaluated. 

Risk Characterization for Current Land Use 

B.3.4.3.1 Trespassing Youth 

Risk was characterized for the trespassing youth contacting CPCs via ingestion and dermal contact 

with surface soil within the subunit; external radiation resulting from exposure to surface soil and 

~\CRUZRI\TLC\APP-B\SECB3Unnunry 12. 1995 7: 1 tpm B-3-108 
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Sdimcnt 

p ‘ -  6 5 O T  

P.rrmaer 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
Taal R o d i d o g i d  Risi 

A& 
ReljLLium 
D i i a . h ) a n -  

T m l  QMlioal Risl 
Toto 

NP-237 
PU-238 
PU-239n40 
RA-226 
RA-228 
SR-90 
U-234 
u-235r236 
U-238 
Taal Radidogial Ris 

A& 
Bclyllilnn 
Dibam(a.h)rmhrrcca 

To&l Qlaniarl Ris 

& % T d  % T d  
mpsxr Medium RcocpCa 
- uur ‘&& - 
2 . m  0.10% 0.09% 
6.3E-10 0.00% 0.00% 
1.7510 0.00% 0.00% 
5.4E-06 19.57% 17.88% 
2.9E-06 10.63% 9.71% 
1.oE-09 0.00% 0.00% 
6.8- 24.80% 22.65% 
2.4GO9 0.01% 0.01% 
8.9E-06 32.38% 29.58% 
7.9E-09 0.03% 0.03% 
6.5E-08 0.24% 0.22% 
1.6E-07 057% 0.53% 
2.4E-05 88.34% 80.70% 
2.0- 7.14% 6.52% 
4.7E-07 1.71% 1.561 
7 . 7 W  2.81% 2.57% 
3.2E-06 11.66% 10.65% 

Risk 

2.7EM 100.00% 91.3591 
4.2Eo9 0.19% 0.013 
7.0511 0.00% 0.0091 
1.9E-11 0.0096 0.0091 
8.5E-07 39.46% 2.8491 
4.6E-07 21.47% 1.5491 
1.2510 0.01% 0.009 
5.0510 0.02% 0.0041 
9.3E-09 0.43% . 0.0341 
2.1E-08 0.98% 0.079 
1.4E-06 62.57% 4.509 
6.2E-07 28.88% 2.089 
7.0- 3.23% 0.2341 
l.lE-07 5.32% 0.389 
8 . 1 W  37.43% 2.69% 
2.2E-06 100.00% 7.204 

Ipliv.ovn.1 Ri* - 
1.6E-10 =7% 0.00% 
1.3E-10 0.20% 0.001 
3.3E-11 0.05% 0.00% 
5.8E-10 0.88% 0.00% 
6.5E-11 0.10% 0.00% 

8.8E-09 13.48% 0.01% 

1.1E-08 16.34% 0.01% 
9.4E-09 14.31% 0.01% 
6.1E-10 0.94% 0.00% 

5.3E-08 81.04% 0.07% 
1.2E-08 17.82% 0.02% 

3.lE-10 0.47% 0.00% 
1.2E-08 IS.%% 0.02% 
6.5E-08 100.00% 0.0991 

2.2812 0.00% 0.00% 

3.4e-09 5.12% 0.005 

1.9e-08 29.37% 0.03% 

4 .5~- io  0.68% 0.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

RY OF TOTAL CARCINOGI 

m.firmpr M h  R W  
ff-pmPar~ % T U d  % T d  

M.ONn.1 
1.6E-10 025% 
1.3E-10 0.20% 
3.3E-11 0.05% 
5.8E-10 0.88% 
6.SE-11 0.10% 

8.8E-09 13.48% 
3.4E-09 5.12% 
1.1E-08 16.34% 
9.4E-09 14.31% 

1.9E-08 29.37% 
5.3E-08 81.04% 
1.2E-08 17.82% 

3.1E-10 0.47% 
1.2E-08 18.96% 

2.2812 0.00% 

6.1E-10 , 0.94% 

4.5E-10 0.68% 

- Ria 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 !# 
0.009 
0.01 I 
0.01 91 
0.0091 
0.039 
0.0791 
0.029 
0.0041 
0.0041 
0.029 

6.5E-08 100.0046 0.09R 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

Risk Ipriv. own.) - Risk - 
2.9E-12 0.146% 0.00% 
2.43-12 
6.0E-13 
1 . O E l l  

4.1E-14 
1.2E-12 

1.6E-10 
6.1E-11 
1.9E-10 
1.7E-10 
1.1E-11 
35E-10 
9.6E-10 
9.9E-10 
3.8511 
2.6E-11 
1 . o m  
2 .OE-O9 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

0.12% 0.00% 
0.03% 0.0091 
052% 0.00% 
0.06% 0.00% 
0.00% 0.00% 
7.95% 0.00% 
3.02% 0.001 
9.64% 0.00% 
8.44% 0.00% 
0.55% 0.001 

17.32% 0.01% 
47.80% 0.02% 
49.04% 0.02% 

1.87% 0.00% 
1.29% 0.00% 

52.20% 0.03% 
100.00% 0.05% 

ff-i-pmpsfi I T U d  S T T d  
bar.- Medium RaepGa 

2.9512 0.15% 0.00% 
2.4E-12 0.12% 0.00% 
6.OE-13 0.03% 0.00% 
1.OE-11 0.52% 0.00% 

4.lE-14 0.00% 0.00% 
1.6E-10 7.9596 0.00% 
6.1E-11 3.02% 0.00% 
1.9E-10 9.64% 0.00% 
1.7E-10 8.44% 0.00% 
1.1511 O X %  0.00% 

a.Own.1 Risl: ’ & 

1’.2E-12 0.06% 0.00% 

3.SE-10 17.32% 0.01% 
9.6E-10 47.80% 0.02% 
9.9E-10 49.04% 0.02% 
3.8E-11 1.87% 0.00% 
2.6511 1.29% 0.00% 
1 . O W  52.20% 0.03% 
2.0E-m 100.00% 0.0596 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

‘unlet mhiQ 
2 . 5 m  
2.1E-09 
5.23-10 

1 . o m  
3.53-11 
1.4E-07 
5.2e-a 
1 .ma7 
1 SE-07 
9.8- 
3 . O W  
8.3E-07 
1.8E-07 
6.9- 
4 . 9 m  
1.9E-07 

9.0~- 

M e d i i  Reccp la  
Rist 0.24% - Risk 0.00% 

0.20% 0.00% 
0.05% 0.00% 
0.88% 0.00% 
0.10% 0.00% 
0.00% 0.00% 

13.47% 0.01% 
5.11% 0.00% 

16.37% 0.01% 
14.32% 0.01% 
0.96% 0.00% 

29.42% O.oZ% 
81.12% 0.06% 
17.72% 0.01% 
0.68% 0.00% 
0.48% 0.00% 

18.88% 0.01% 
i.oe-06 100.00% 0.07% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

B-3-109 
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kr-Ropcrry I T d  % T d  

p.nmacr 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
'TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
u-238 

A& 
&ryuirtm 
D i ~ a , h ) a n t h n c c n c  

Total Rdologia?l &sk 

Total Chaniapl R i s k  

I 
I 

' 0  

I Totpi 
SCdimCBt INP-237 

PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
U-234 
U-235R36 
u-238 

hncaic 
Byuium 
D i i a , h ) m t h n c a x  

Toral lbdiologiatl Rid 

T d  ckmical Rid 
Totp 

Reridcnt M e d i i  
: u m c r ( q  - Risk 

1.8510 0.24% 
1.5E-10 0.20% 
3.8511. 0.05% 

7.4E-11 0.10% 
2.6512 0.00% 
1.oE-os 13.47% 
3.9E-09 5.11% 
1.2- 16.37% 
l.lE-08 14.32% 
7.2510 0.96% 
2.2E-08 29.42% 
6.1E-08 81.12% 
1.3E-08 17.72% 

6.7E-10 0.88% 

5.1E-10 0.68% 
3.6E-10 0.48% 
1.4- 18.88% 

Receptor 
Risk - 

0.00% 
0.001 
0.00% 
0.00% 
0.00% 
0.001 
0.01 % 
0.00% 
0.01 % 
0.01 46 
0.00% 
0.03 96 
0.07 % 
0.02 46 
0.001 
0.00% 
0.02 96 

7.5E-08 100.00% 0.0996 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

- -  R i f  - 
4.4E-11 0.14% 0.00% 
3.7E-11 0.12% 
9.4E-12 0.03% 
1.6E-10 0.52% 
1.8511 0.0696 
6.4513 0.001 
2.5W 7.96% 
9.4510 3.02% 
3 . 0 W  9.67% 
2.6W 8.47 % 

5.4 W 17.39% 
1.5E-08 47.94% 
1.5E-08 48.87% 
5.8510 1.87% 

1.6E-08 52.06% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.8E-10 0.57% 

4.1E-10 1.31% 

3.1E-OS 100.0096 

NIA 
NIA 
NIA 

0.00% 
0.00% 
0.00% 
0.00% 
0.0041 
0.00% 
0.00% 
0.00% 
0.009 
0.00% 
0.01 % 
0.02% 
0.02% 
0.00% 
0.0041 
0.0291 
0.0491 - 

ctrerc %Total % T d  
UimliRim 
Rcc.  Uxr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

Orcrr % T d  % T d  
lirmiRivaMcdiom Reocpca 
.esid.User psJ g& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

AK. User 
NIA 
NIA 
NIA 
NIA 

j NIA 
NIA 
NIA 

i NIA 
NIA 
NIA 

I N/A 
NIA 

NIA 
NIA 
NIA 

I 

I 

NIA 
, NIA 

NIA 
NIA r NIA 
NIA 

, NIA 
, NIA 
i NIA 

NIA 
' NIA 
: NIA 

I 
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- Medirnn p.rametcr 
ommdrwrtcr NP-237 

SR-90 
TC-99 
U-234 
u-235m 
U-238 
Tm1 Radiobgial Risk 

I 

surf.ce NP-237 
W.ttr PU-238 

PU-239R40 
RA-226 
RA-228 
SR-90 
U-234 
U-235I236 
U-238 
Total Rodidogicol Risk 
A d  

Dibam(r.h)anlhnceac 
Tml M a l  Risk 

Beryllium 

I. ' *  

WIta PU-238 
('m~lu6u T i  PU-239/240 
p.&wayf~r RA-226 
G M R w n )  RA-228 

SR-90 
U-234 
u-23sm 
U-238 
Tml Rodidogical Risk 
A& 

D i ~ r , h ) a n ~ e  
T d  Ghaniarl Risk 

Total 

Beryllium 

M-pmPSy % T d  % T d  
b.w Medium R c c c p o r  
;Riv. Ovn.1 - Risk - R b k J F c d  

1.3E-10 0.01% 0.00% 
1.7G10 0.01% 0.00% 
2.7E-09 0.11% 0.07% 
8.1E-07 33.45% 20.19% 
4.3E-08 1.78% 1.08% 
1.6E-06 64.64% 39.01% 
2.4E-06 10000% 60.34% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I Total 
surface INP-237 

OH-- % T d  %T'fazrl 
~sr.cbild Medirm Recepta 

.own.) g& g& 
13E-10 0.01% 1 0.00% 
1.7E-10 0.01% 0.00% 
2.7E-09 0.11% 0.07% 
8.1E-07 33.45%; 20.19% 
4.3E-os 1.78%; 1.@% 
1.6E-06 64.64% 39.01% 
2.4E-06 100.00% 60.34% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 1 NIA 

kpmdal % T d  
R s p r u a - j  - u¶s && 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3.2- 0.96% 
3.9- 1.16% 
2.9E-10 0.09% 
6.1- 1.83% 
7.9E-10 0.24% 
1.1E-10 0.03% 
5 . M  16.97% 
3.5E-09 1.05% 
9.8- 29.16% 
1.7EU7 51.48% 
1.3E-07 38.65% 
2 . M  7.95% 
6.4- 1.92% 
1.6E-07 48.52% 
3.4E-07 100.008 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

TABU B.3331 

% T d  m--prapary 

Fuwr 
Ruideat 

3 . O M  
4.opA)9 
6.2- 
1.9m 
1 . o w  
3.6m 
5.6E-05 100.00% 74.6611 5.6E-05 100.00% 74.66% 
NIA I NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA I NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

1 

I 

NIA I 
NIA 1 

! NIA 

NIA 
NIA 
NIA 

OO-Prqaty % T d  % T d  
Raidcat M ~ ~ ~ I E u  Rccqta  

'umcr 0 - Ri¶k RirL 
2.0E-07 O.m% 0.01% 
4 . 8 m  0.00% o m %  
1.2E-07 0.01% 0.011 
3 . M  33.52% 25.06% 

1.34% 2.oE-05 1.79% 
7.1E-M 64.66% 48.33% 
l.lE-03 100.00% 74.75% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

i 
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WrrCr 

surface 
W.tcr 
(khdu fah 
p t h . n y f ~ r  
GMRuatn) 

TABU B.3331 
(cootiooed) 

bPrqmty %Total 96Tfat.l 
R e s i i b t  MediumReccpta 

8 . 8 E a  0.02% 0.01% 
2.1- 0.00% 0.0096 
5.0- 0.01% 0.01% 
1.6E-M 33.52% 2034% 
8 . 4 W  1.79% 1.08% 
3.0E-05 64.66% 39.23% 
4.7E-05 100.00% 60.67% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- - -  Ri!ikm 

PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
U-234 
U-235R36 
U-238 
Tml Radidogicol Rirl 

A& 

Dibnzo(r. h)mthraceae 
Beryllium 

Tolol Clumiml Rid 
Tma 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
U-234 
U-235RM 
U-238 

Ancnic 
Beryllium 
Dibnzo(r,h)anlhracmc 

Total Radiobgical Uh 

T m l  QIonical Ris 

Panmeter 
NP-237 
SR-90 
TC-99 
U-234 
u - 2 3 5 m  
U-238 

I Tml Rodidqicul Rirk 
surf8ce INP-237 

bRoperry 
R& 

hmcr (0.) 
1 . 2 m  
2.9- 
7.- 
2.2E-05 
1.2E-06 
4.3E-05 

% T d  
MdiUBl 
7 Rist 
0.02% 
0.00% 
0.01 % 

3352% 
1.79% 

61.66% 

% T a d  
Reccp la  

Ri* - 
0.01 96 
0.00% 
0.01 96 

25.67 % 
1.37% 

49.53 % 
6.6845 100.00% 76.59% 
NIA 
N1 A 
Nl A 
NIA 
N1 A 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

Orcat I T d  % T d  
AirmiRiva Medium Rkepa 
p e c . u m  &g 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

1JE-12 0.02% 0.029 
4.4812 0.05% 0.059 
3.3813 0.00% 0.009 
1.4811 0.16% 0.169 
1.8E-12 0.02% 0.029 
1SE-13 0.00% 0.004 

3.4813 0.0046 0.009 
9.4812 0.11% 0.119 
3.7E-11 0.44% 0.449 
1.4E-10 1.63% 1.639 

8.2Eo9 97.85% 97.859 
8.3Eo9 99.56% 99.564 
8.4E-09 100.00% 100.005 

5.4E-12 0.06% 0.069 

7.OE-12 0.08% 0.089 

ORIt 96Tfat.l %Total 
IirmiRiva Mtdirm Rccepea 
.uid.uur g& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

3.6E-11 1.20% 1.20? 
4.3E-11 1.45% 1.459 
3.2812 0.11% 0.11t 
6.8E-11 2.27% 2.n! 
8.7E-12 0.29% O B !  
1.2E-12 0.048 o m !  
6.3E-10 21.03% 21.03! 
3.9E-11 1.31% 1.31! 
l.lE-09 36.79% 36.79! 
1.9E-W 61.49% 64.49! 
7.6E-10 25.70% 25.70! 
1.8E-10 6.05% 6.05! 

1.lE-W 35.51% 35.51' 
3.0E-09 100.00% 100.00' 

l.lE-10 3.76% 3.76' 

ORlt I T d  91Tfat.l 
WRiva Medium R c ~ e p a  
AK. Uxr - Ri* Rii 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

4 NIA 
' NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 

. NIA 
NIA 
NIA 

, NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
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- Rnmeon 
NP-237 
pu-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
ITH-232 
U-234 

Taol Fbdidogicul Risk 

Eapudd % T a d  %Told 
TrrspurrMtdirmr Reocpra 
- Uxr &3& && 
NIA 
UIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Off-RaparY % T a d  % T d  
R~skknt  Mcdium Rcccptor 

Risk 
7 

F i m m  - Risk - 
1.6511 0.05% 0.00% 
9.5512 0.03% 0.00% 
2.6E-12 0.01% 0.00% 
8.4E-10 /2.74% 0.0046 
1.2510 0.39% 0.00% 
5.IE-11 0.16% 0.00% 
7.8E-11 0.25% 0.00% 
2.OE-11 0.06% 0.00% 
2.lE-10 0.70% 0.00% 

5.OE-12 0.02% 0.00% 

1.6E-09 5.08% 0.00% 

2.1E-08 69.36% 0.03% 
3.1E-09 10.11% 0.00% 
4.7E-09 15.44% 0.01% 
2.9E-08 94.92% 0.01% 

7.3E-11 0.24% 0.00% 

1.3E-10 0.43% 0.00% 

Off-~mpstt %Told % T a d  
Rtl.Farmar Mcdi\m R e a p t a  
p d .  Own.) 

1.6E-11 0.05% 0.00% 
9.5E-12 0.03% 0.00% 
2.6E-12 0.01% 0.00% 
8.4810 2.74% 0.00% 
1.2E-10 0.39% 0.00% 
S.IEl1 0.16% 0.00% 
7.8E-11 0.25% 0.00% 
2.OE-11 0.06% 0.00% 
2.1E-10 0.70% 0.00% 

5.OE-12 0.02% 0.00% 

1.6E-09 5.08% 0.00% 

2.1- 69.36% 0.03% 
3.1E-09 10.11% 0.00% 
4.7E-09 15.44% 0.01% 
2.9E-08 94.92% 0.04% 

7.3E-11 0.24% 0.00% 

1.3E-10 0.43% 0.00% 

Hancgrorvn 
Reduce 

(F+md 
Vcgdablu, 

Gramdwrt~  
A f f W  

4.3E-09 0.03% 0.01% 
5.7E-06 33.44% 7.53% 
3 . 0 W  1.78% 0.40% 

~ 1.lE-05 64.62% 14.5491 
2.0E-08 0.12% 0.0391 
1.7E-05 100.00% 22.51% 

A& NIA 
B c r y k  NIA 
Dibcnzo(i,h)anthnccnc NIA 

Torcrl CYumiazl Risk 
Tosol 

NP-237 NIA 
SR-90 NIA 
U-234 NIA 
u - 2 3 5 m  NIA 
U-238 NIA 
TC-99 NIA 
Taol h i i d ~ ' c ~ 1  Risk 

I T d  %Told 
b.w Mcdkm Raxptor 

priv. Owa.1 - RisL E?& 
1.1E12 0.01% 0.00% 
6.7E-13 0.01% 0.00% 
1.8813 0.00% 0.00% 
5.9E-11 0.61% 0.00% 
8.4E-12 0.09% 0.00% 
3.6812 0.0191 0.00% 
5.5812 0.06% 0.00% 
1.4E-12 0.01% 0.00% 
1.5E-11 0.16% 0.00% 
5.2812 0.05% 0.00% 

9.3E-12 0.10% 0.00% 
l.lE-10 1.13% 0.00% 

7.0E-09 72.26% 0.18% 
l.0E-09 10.54% 0.03% 
1.6E-09 16.07% 0.0441 
9.6E-09 98.87% 0.2441 

3JE-13 0.0096 0.0096 

3.1E-08 100.00% O.W% 

4.3E-09 0.03% 0.01% 
5.7E-06 33.44% 7.53% 
3.0E-07 1.78% 0.40% 
I.lE-05 64.62% 14.54% 
2.0- 0.12% 0.03% 
1.7E-05 100.00% 22.51% 

9.2E-10 0.01% 0.00% 
9.7E-09 100.00% 0.2491 
6SE-11 0.01% 0.0091 

3.1E-08 100.00% 0.04% 
9.2E-10 0.01% 0.00% 

3.OE-IO 0.03% 0.01% 
4.0E-07 33.44% 10.0191 
2.1E-08 1.78% 0.5391 
7.7E-07 64.62% 19.3491 
1.4E-09 0.12% 0.0441 
1.2E-06 100.00% 29.9391 

ICI-mtt % T d  % T a d  
Ru.Qild Medium l b c q t a  
Fad.Own.l &.& gsJ 

1.1E-12 0.01% 0.00% 
6.73-13 0.01% 0.00% 
1.8E13 0.00% 0.0096 
5.9511 0.61% 0.00% 
8.4J2-12 0.09% 0.00% 

5JE-I2 0.06% 0.00% 
1.4E-12 0.01% 0.00% 

3.6E-12 0.04% 0.00% 

1.5E-11 0.16% 0.0046 
5.2E-12 0.05% 0.00% 
3%-13 0.00% 0.00% 
9.3812 0.10% 0.00% 
l.lE-10 1.13% 0.001 
7 . 0 W  72.26% 0.18% 
1.0E-09 10.54% 0.038 
1.6E-09 16.07% 0.04% 
9.6E-09 98.87% 0.24% 
9.7E-09 100.00% 0.24% 
6.5E-11 0.01% 0.00% 
3.OE-10 0.03% 0.01% 
4 . 0 W  33.44% 10.01% 
2.1E-08 1.78% 05391 
7 . W  64.62% 19.3491 
1.4- 0.12% 0.04% 
1.2E-06 100.00% 29.9391 

I 

OD-Pmpty % T d  % T d  
Raidcot Mcdirrm Reccpca 

F - W  RhL 
2.4E-10 O.OS% 0.00% 
1JE-IO 0.03% 0.00% 
4.OE-11 0.01% 0.00% 
1.3E-08 2.75% 0.00% 
1.9EO9 0.39% 0.00% 
7.9E-10 0.16% 0.00% 
1.2E-09 0.2591 0.00% 
3.OE-10 0.06% 0.00% 
3.4E-09 0.70% 0.00% 
l .lEo9 0.24% 0.00% 
8.OE-11 0.02% 0.00% 
2.1E-09 0.43% 0.00% 
2.4E-08 5.09% 0.00% 

3.3E-07 69.06% O.oZ% 
4.8E-08 10.09% 0.00% 
7.5E-08 15.76% 0.01% 
4.5E-07 94.91% 0.03% 
4.813-07 100.00% 0.031 
6.2E-08 0.02% 0.001 
S.IE-08 0.02% 0.00% 
1 . 1 W  3351% 7.55% 
5.9E-06 1.79% 0.40% 
2.1E-04 64.65% 14.57% 
3.7E-a 0.01% 0.00% 
3.3E-04 100.00% 22.53% 

B-3-113 
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January 2 I ,  1995 - 

produce 

@ust 
Affected) 

PU-238 
PU-U9R40 
RA-226 
RA-228 
SR-90 
m-228 
TH-230 
TH-232 
u-234 
U-USR36 
U-238 

Tom1 Rodidogiual RisA 

A d  
& r y h  
r n i a , h ) . o t h n c a K  

Total Qlaniapl Risk 

1.3E-11 
8.1512 
2.2E-12 
7.2E-IO 
1.oE-10 
4.3Gll 
6.7E-11 
1 .m11 
l.8E-10 
63311 
4.4812 
1.1GlO 
1.3E4B 

1.8E-08 
2.7E-09 
4.1- 
2.5E-08 

0.00% 
0.00% 
0.00% 
0.00% 
0.0096 
0.001 
0.00% 
0.0096 
0.00% 
0.00% 
0.0096 
0.00% 
0.00% 

0.14% 
0.02% 
0.03% 
0.19% 

- Risk &!L 
0.05 % 0.0096 
0.03 % 0.00% 
0.01 % 0.00% 
2.75% 0.005% 
0.39% 0.00% 
0.16 96 0.00% 
0.25% 0.00% 
0.06% 0.00% 
0.70% 0.00% 
0.2496 0.00% 
0.02 % 0.00% 
0.43 % 0.00% 
5.09% 0.0091 

69.06% 0.0291 
10.09% 0.00% 
15.76% 0.0091 
96.91 % 0.03 91 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

I Totall 2.6E-08 100.00% 0.0391 
Homeerowa INP-237 I 3.4E-09 0.02% 0.00s1 NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

2.8E-09 0.02% 0.0091 
6.1E-06 33.51% 7.0791 
3.2E-07 1.79% 0.3891 
1.2E-05 64.65% 13.6391 
2.0- 0.01% 0.0091 
1.8E-05 100.00% 21.0991 

I 

NIA 
NIA 

, NIA 
' NIA 

NIA 
NIA 

C h i l d I W  
1.7E-11 0.01% 
1.oE-11 0.01% 
2.8512 0.00% 
9.3E-10 0.61% 
1.3E-10 0.09% 
5.6E-11 0.04% 
8.5511 0.06% 
2.1Gll 0.01% 
2.4510 0.16% 
8.1Gll 0.05% 
5.6E-12 0.0096 

1.- 1.14% 

1.1E-07 71.95% 
1.6E-08 10.51% 
2.5E-08 16.40% 
1.5E-07 98.86% 

1 .5E-IO 0.10% 

1.5E-07 100.00% 0.20461 
4 . 4 W  0.02% O.Ol%I NIA 

0.00%1 $ 3 . 6 W  0.02% 
7.8E46 33.51% 10.09% 
4 . 2 W  1.79% 0.54% 
1.5E-05 64.65% 19.46% 
2.6E-09 0.01% 0.00% 
2.3E-05 100.00% 30.09% 

OFal I T d  %Total 
4imniRimMadirrm Rcccpta 
Laid.Uscr && 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Cheat %Total %Total 
MirmiRivcr Medium Rcccp(a 

@ . U r n  g& g& 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA I NIA 
NIA 

I .  
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January 24, 1995 

Off-Pmpaty 'IITarrl % T a d  
Rcsidmt Medim Rccepor - Risk Fumcrm 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

TABLE B33-31 

pll-Ropcn % T d  %Total 

Hanqwml 
PrOQre 

(OMR 
surf.ce 
W l m  

Affected) 

T& 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
m-232 
U-234 
U-235t236 
U-238 
TotalRddOgifolRiC 

A 6  
Beryllium 
Diham(a,h)anthmo 

TotalQlaniaalRir 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
U-234 
U-235l236 
U-238 
Total Roctiolodifol f i i  

A 6  
Beryllium 
D i i a , h ) ~ ~  

Total QMliapl fi< 

kpm&d %Total % T a d  
'rrrpawr Medirm Raccpra 

UICr - Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

7.2E-14 0.00% 0.00% 
S.4E-16 0.00% 0.00% 
1.6E-16 0.001 0.00% 

' 1JE-10 0.13% 0.00% 
1.4E-11 0.01% 0.00% 
1.6E-10 0.14% 0.00% 
l.lE-13 0.008 0.00% 
1.2E-13 0.00% 0.00% 
1.4E-12 0.00% 0.001 
1.OE-11 0.01% 0.008 
7.OE-13 0.00% 0.00% 

33510  0.31% 0.00% 

7 . 4 M  6.48% 0.01% 
3.6E-10 0.31% 0.00% 
l .lE47 92.90% 0.14% 
l . l W  99.69% 0.15% 
l.lE-07 100.00% 0.1596 

1.8E-11 0.02% 0.00% 

NIA 
NIA 
NJA 

7.2E-14 0.00% 0.004 
5.4E-16 0.00% 0.004 
1.6E-16 0.00% 0.001 
1.5E-10 0.13% 0.005 
1.4E-11 0.01% 0.005 
1.6E-10 0.14% 0.005 
l.lE-13 0.00% 0.00! 
1.2E-13 0.00% 0.00! 
1.4E-12 0.00% 0.00! 
1.OE-11 0.01% 0.00! 
7.OE-13 0.00% 0.00! 

3.9510 0.31% 0.00' 
7.4- 6.48% 0.01' 
3.6E-10 0.31% 0.00' 
l.lE-07 92.90% 0.14' 
l.lE-07 99.69% 0.15' 
l.lE-07 100.0096 0.15' 

1.8E-11 0.02% 0.00: 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

Rcs.Fumsr Medium Rcccptor 
[Fed.ckvnA Risf && 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

Off-R.opcq % T U d  ITarrl 

Risk - Risk priv. ckvn.1 7 
h.Qjld Medkm Rcccpca 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

5.5815 0.0056 0.001 
5.6E-17 0.00% 0.001 
1.6E-17 0.00% 0.001 
2.6E-11 0.04% 0.001 
2.4E-12 0.00% 0.009 
3.OE-11 0.0596 0.009 
1.7E-14 0.001 0.009 
2.OE-14 0.00% 0.009 
2.2E-13 0.00% 0.009 
1.9E-12 0.00% 0.009 
1.3E-13 0.00% 0.009 
3.4E-12 0.01% 0.009 
6.4E-11 0.10% 0.009 

1.E- 2.77% 0.049 
5.6E-11 0.0996 0.00¶ 
6.1E-08 97.04% 1.539 
6.3E-08 99.90% 1.57¶ 
6.3E-08 100.00% 1.579 

R-i-ROpbn % T d  I T d  
ha.- M d u n  Receptor 
Fsd. Own.) 

NIA 
NIA 
NIA 1 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA . 
NIA 

5SE-15 
5.6E-17 
1.6E-17 
2.6E-11 
2.4E-12 

1.7E-14 
2.OE-14 

1.9E-12 
1.3E-13 
3.4E-12 
6.4E-11 

3.OE-11 

2.2E-13 

0.0096 
0.00% 
0.00% 
0.04% 
0.00% 
0.05% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.10% 

- 
0.009 
0.009 
0.009 
0.009 
0.009 
0.004 
0.009 
0.009 
0.004 
0.009 
0.004 
0.004 
0.004 

1 . m  2.77% 0.04: 
S.6E-11 0.09% 0.00! 
6.1E-08 W.W% 153! 
6.3E-08 99.90% 1J7! 
6.3E-08 100.00% 1.57! 

NIA 
NIA 
NIA 

l.lB12 
8.4E-15 
2.4ElS 
2.3- 
2.2E-10 
2.5E-09 
1.7e-12 
1.9E-12 
2.lE-11 
1.6E-10 
1.1E-11 
2.9E-10 
5 5E-09 

0.00% 
0.001 
0.00% 
0.13% 
0.01 % 
0.14% ' 

0.0096 
0.00% 
0.0096 
0.01 96 
0.0096 
0.02% 
0.30% 

- 
0.009 
0.009 
0.009 
0.009 
0.009 
0.00¶ 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 

l.lE-07 6.33% 0.019 
5.5E-09 0.30% 0.009 
1 . m  93.0696 0.129 
1.8E-06 99.70% 0.129 
1.8E-06 100.00% 0.129 

FER\cRuwusQ\IFP~~.xLs; 8/311"#; 5:43 PM 
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H q m  
Reduce 

(OMR 
surfK.e 

A f f W  

- 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
U-234 
u-235m 
U-238 

A& 
Ekryllium 
Dihcnm(a,h)anthnccnc 

T d  htiobgiaol Rici 

PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
u-235m 
u-238 

Ancaic 
Bmllium 

T d  M - - g i c n  Ric 

T d  Chmicnl Ric E 

OII-R~CIIY % T d  % T d  
RuidePt Medkna Rccepa 

F u m r  C c r )  - RhL I!& 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

5.9E-14 0.00% 0.009 
4.3E-16 0.00% 0.009 
1.3E-16 0.00% 0.009 
l.lE-10 0.12% 0.009 
1 .OE-1 1 0.01 % 0.009 
l.lE-10 0.12% 0.009 
7.9E-14 0.00% 0.004 

1 9.3E-14 O.W% 0.004 
1.OE-12 0.00% 0.004 
7.4812 0.01 % 0.004 
5.lE-13 0.00% 0.00'1 
1.3E-11 0.01 % 0.009 
2.5E-10 0.28% 0.009 
6.4E-09 6.97% 0.01 5 
3.2E-10 0.34% 0.00s 
a . s m  sv.41~ 0.105 
9.2E-08 99.72% 0.115 
9.2E-08 100.00% 0.11: 

TABLE B3-1 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

8.3E-14 0.00% 0.00% NIA 
8.8816 0.00% 0.00% NIA 
2.6E-16 0.00% 0.00% NIA 
4.1E-10 O.M% 0.00% NIA 
3.8E-11 0.00% 0.00% NIA 
4.6E-10 0.05% 0.00% NIA 
2.6E-13 0.00% 0.00% NIA 
3.OE-13 0.00% 0.00% NIA 
3.4E-12 0.00% 0.00% NIA 
2.9E-11 0.00% 0.00% NIA 
2.OE-12 0.00% 0.00% NIA 
5.2E-11 0.01% 0.00% NIA 
9.9E-10 0.10% 0.00% 

2.7E-08 2.71% 0.0396 NIA 
8.7E-10 0.09% 0.00% NIA 
9.7847 97.11% 1.25% NIA 
1.OE-06 99.90% 1.29% 
1.OE-06 100.00% 1.29% 

Gut % T d  I T d  
[i.miRivnM&m~ Rccepca 
d . U S c r  Rirl; &g 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

An. User 
1.E-11 1.20% 

' 1.3E-11 1.42% 
9.7E-13 0.11% 
2.m-11 2.32% 
2.6E-12 0.29% 
4.2E-13 0.05% 
1.9E-10 20.69% 
1.2E-11 1.29% 

3.3E-IO 36.31% 
5JE-IO (3.54% 
3.0E-10 32.47% 

6.7E-12 0.74% 
3.3E-10 36.45% 
9 . I E I O  100.00% 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3.OE-11 3.24% 

' NIA 

' NIA 
NIA 
NIA 

Rirt 
0.31% 
0.24% 
0.01% 
0.108 
0.83% 
0.01% 
3.55% 
0.23% 
6.31% 
4.69% 
S37% 
036% 
0.13% 
6.15% 

10.94% - 
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. 

a 
NP-237 
Pu-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 
TC-99 

kpaadcd % T U  % T U  
rrspurcrMedium Rccepta 

Risk - u= - Risk - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

1 .OE-07 0.131 

Mf-prapCq % T d  % T d  
Resident Medium RT- 

Risk - F.lilW - RiSk - 
2.8E-12 0.00% 0.0041 

7.1E-09 0.42% 0.0191 

5.5E-07 32.42% 0.739 
2.9E-08 1.73% 0.049 
l.lE-06 62.64% 1.429 
4.8E-08 2.80% 0.0691 
1.7E-06 100.00% 2.269 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

2.2E-07 0.28 5 

TABLE B3-I 
(coadnucd) 

ff--Rqalt %Totr( % T U  
u.finmt Mcdium R a ~ e p t a  

2.8E12 0.00% 0.00% 
%d.ovn.l g& 

7.1E-09 0.42% 0.01% 

5.5E-07 32.42% 0.7391 
2.9E-08 1.73% 0.0491 
l.lE-06 62.64% 1.4291 
4.8E-08 2.80% 0.0691 
1.7E-06 .100.00% 2.2691 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

2.2E-m 0.284 

1 . 3 W  0.43% 0.03% 

1.OE.07 32.49% 2.5241 
5.4- 1.73% 0.13% 
1 . 9 m  62.78% 4.87% 

, 7 . 9 m  2.56% 0.2041 
3.1E-07 100.CM96 7.75% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

4.0- 0.01 91 

R-Ropslt I T d  B T d  
b . u d d  Mcdhm Reeptor 
id.ovn.1 g& 
2.2E13 0.001, 0.00% 

1.3E-09 0.43% 0.03% 

1.OE-07 32.49% 2.52% 
5.4E-09 1.73% 0.13% 
1.9E-07 62.78% 4.87% 
7.9E-09 2.56% 0.2091 
3.IE-07 100.00% 7.75% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

4.0E-09 0.01 91 

0 n - M  % T d  % T d  
Ruidcnt Medium Rcccpta 

‘8mKl (Rm - Risk Rif 
1.9E10 0.00% 0.00% 

8.6E-08 0.27% 0.01% 

1.1E-05 33.35% 0.74% 
5.8E-07 1.78% 0.04% 
2.1E-05 64.33% 1.42% 

3.2E-05 100.00% 2.20% 
8.8E.os 0.27% 0.01% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

4.2E-06 5.48% 
m I 

B-3- 1 17 
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Modi\lm RrmKtcr 
BcdMiR NP-237 
(-* PU-238 

Aficaad) PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
u - u s m  
U-238 
TC-99 
I T d  Radidogiml Rir 

BecfIMillr INP-237 
(GMR PU-238 
Surfre PU-239l240 
Water RA-226 

A f f ~ t d )  RA-228 
SR-90 
U-234 
u - 2 3 5 m  
U-238 

A d  
& r y b  
Dihcazo(a,h).nthrrceDc 

TdRodiologiaplRic 

TocalQlaniaalRi! 
TOC 

IAmbiCllt 

3.9- 0.26% 0.00% 

5.0E-W 33.35% 0.58 41 
2.6E-08 1.78% 0.03 41 
9.6E-07 64.33% 1.119 
4.2E-09 0.28% 0.009 
1.5E-06 100.00% 1.7391 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

3.1Wn \ 0.41 ' 

1.6JX8 0.27% 0.02% 

2.0E-06 33.35% 2.54491 
1.OE-07 1.78% 0.1491 
3.8E-06 64.35% 4.909 
1.5E-08 0.25% 0.029 
5.9E-06 IOO.OO% 7.6191 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

0.101 

Orrrp B T d  % T d  
imniRivcr Medium Reccpta 
IcC.Uxr Jg& g& 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

orri I T d  I T d  
irmiRivcr Medium RcccQIor 
3id.usCr @& gg 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 

W I T d  ITarrl 
lirmiitiver M ~ U I I I  
hr.Uscr 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.4E-11 0.55% 0.464 
2.4E-13 0.01% 0.0091 
1.8E-14 0.00% 0.0091 
2.6E-10 5.83% 4.834 
232-11 0.56% 0.164 
1.0E-11 0.23% 0.1951 

8.7E-11 1.97% 1.649 
2.4- 55.60% 46.079 
4.3E-09 96.52% 79.989 
5JE-11 1.24% 1.034 
1.6E-12 0.04% 0.034 
9.7E-11 2.20% 1.819 
1.5E-10 3.48% 1.884 
4.4E-09 100.0096 82.864 
NIA 

1 . 4 ~  31.77% m 3 4  

R.don I 
7.7 Eo5 8.4E-09 3.0E-09 5.3E-09 ALL MEDIA 8.6E-05 

NIA rignirKs that exposum of the rrccptor to cbe i a d d  d i m  is not t p p l i d k .  

R.don I 
7.7 Eo5 8.4E-09 3.0E-09 5.3E-09 ALL MEDIA 8.6E-05 

NIA rignirKs that exposum of the rrccptor to cbe i a d d  d i m  is not t p p l i d k .  

B-3-118 
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h -- 

Medium - p.rmutrr 
soil A& 

B c r y h  
T d  

stdhncot A& 
Bw- 

T d  
Gramdwatcr Tni lpbosphtc  

U-TOTAL 

0 0 - R w  % T d  % d  0n-m % T d  % d  Chat % T d  ITotr l  oR.1 % T d  % T d  Orut % T d  % T d  
Raidcat Medirnn Rbcepta Ruidcnt Medium Reccpta MirmiRivcr Medium Reaptor MirmiRiva Medium Rcccpta MirmiRivcr Mcdhua RaxpCa 

Flnmr C C Q  H.nrd Rcc.Usrr && Resid.User A n . U s a  && && 
NID N/D NIA NIA NIA 
N/D NID NIA NIA NIA 

NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 

4.0E-03 0.05% 0.04% 2 . 0 m  0.05% 0.03% NIA NIA NIA 
8.2E+00 99.95% 84.05% 4.1E+01 99.95% 62.59% NIA NIA NIA 

I Total1 8.3E+00 100.00% U.OS%l 4.1E+01 100.00% 62.62%1 I I 
S u h C  I NIA I NIA I NIA I NIA I NIA 

GMR 
sulface 
Wl(n 

Homgraam 
Roducc 
m 

B w k  NIA I NIA I U-TOTAL Wltcr 

Total 
A& NIA NIA 6 . 0 W  31.73% 31.73% 1.5E-06 34.70% 34.70% NIA 
Beryllium NIA NIA 1.OE-09 0.05% 0.05% 5.4E-W 0.13% 0.13% NIA 
U-TOTAL NIA NIA 3.0E-07 15.54% 15.54% 1.4E-06 32.58% 32.58% NIA 
c.dmium NIA NIA 1.OE-06 52.68% 52.68% 1.4E-06 32.58% 32.58% NIA 

Aneaic 2.7E-(# 99.64% 0.0096 2.4E-03 99.64% 0.00% NIA NIA NIA 
B c r y h  9 . 6 W  0.36% 0.00% 8.6M6 0.36% 0.00% NIA NIA NIA 

Tolo1 1.9E-06 100.00% 100.00% 4.2E-06 100.00% 100.00% 

NIA I NIA 

product 
(Gramdw* 
AffCCW 
Hamcgrown 
Roducc 
(GMR Surface 

Water 
Affcctcd) 

NIA I NIA 

- .  . 
U-TOTAL 1.4E+00 99.95% 14.10% 1.9E+01 99.95% 29.85% NIA NIA NIA 

T d  1.4E+00 100.00% 14.11% 1.9E+01 100.00% 29.86% I 

A& NIA NIA NIA NIA ' 5 . 6 W  2.34% 15791 
Beryllium NIA NIA NIA NIA 1.4E-09 0.01% 0.0091 
Cadmium NIA NIA NIA NIA '1.9E-05 79.39% 53.0191 
U-TOTAL NIA NIA NIA NIA '4.4E-06 18.26% 12.1991 

T d  ,2.4EM 100.00% 66.8091 

NIA I NIA 
NIA I k I A  

Affcded) I T d I  2 . W  100.00% 0.00%1 2 . 4 W  100.00% 0.00%) I I '  
Homarapm ITnbravlDbosDhrtc I 7.2E-04 0.05% 0.01961 1.OE-02 0.05% 0.02961 NIA I NIA I NIA 

B-3-120 
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r- ~cdium ~ccepa 
)Irurd 

UIA 
UIA 

UIA 

~ e ~ i d a ~ t  ~edirmr R- ~t r .k rms~ ~edium ~eccpta 
F m  H.nrd @d.oVa.) Huud HuUd 

1.4- 99.88% 0.00% 1.4EOS 99.88% 0.0096 
1.7E.06 0.12% 0.00% 1.7E-os 0.12% 0.00% 
1.4EQS 100.00% 0.00% 1.4E-05 100.00% 0.00% 

b.W Medium RseQta 
pr iv .h .1  H.nrd 

0.00% I 3 . 9 m  99.92% 
0.00% 3.oEo8 0.0891 

3.9E-05 100.00% 0.00% 

Ra.adld Medium Rcccpca Residrat Medim Raxpkx 
(Fed.k.1 FumctCRhtE) m m  

3.9E-05 99.92% 0.00% 2 . 2 m  99.88% 0.00% 
2 . 6 W  0.12% 0.00% 3.0E-08 0.03% 0.00% 

3 . 9 m  100.00% 0.00% 2.2E-W 100.00% 0.00% 
1.oE-06 0.00% 0.00% 

NIA 
UIA Affected) 

kfrmillr 
(am surface 

Wata 
A f f W  

4.9E-01 100.00% "."%I l.SM1 100.00% 1.28%1 1JE42 100.00% I.SE-01 100.00% 
. .  

U-TOTAL 

rod 
A d  
Beyuim 
cadmium 
U-TOTAL 

Tofa1 

I 15EC(Jl 100.00% 1.28%( 1.5E-02 100.00% 1.28%1 IJE-01 100.00% 6.08%1 1.SEOl 100.00% 6.08%1 4.9E-01 100.00% 2.28% 
NIA I NIA I NIA I NIA I NIA I NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

UIA 
UIA 
UIA 

NIA 
NIA 
NIA 

B-3-121 
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- PlrPnarr 
A l a d c  

& r y b  
Total 

T n i l  pb0Sph.l~ 
U-TOTAL 

Total 
AI3alic 

B e y b  
c.dmkrm 
U-TOTAL 

January 2 1. le95 
B -  

i 

h h q e n y  % T d  %d 
Reaidcat Medium R W  

F-(m - 7  H.nrdHurrd 
9.5E-05 9 . 8 8 %  0.0046 
l.lE-07 0.12% 0.00% 
9JE-05 100.00% 0.0096 
4.1E47 0.00% 0.00% 
1.8E-01 100.00% 1.80% 

1.8E-01 100.00% 1.80% 
NIA 
NIA 
NIA 
NIA 

a 

a 

a 

0p.Prqmty % T d  % d  Orat % T d  %Ta(.1 orrrl % T d  %Told 
Ruidcnt Medium Rcccpca MirmiRivcr Mcdirrm Receptor MirmiRiva Medirrm Rcccpca 
- Child e Hrurd Jtcc.User Huud Rcsid.Uscr Huud )(mrd 

6.0E-04 99.92% 0.00% NIA N/A 
4 . M  0.08% 0.00% NIA NIA 
6.0E-04 100.00% 0.0096 
7.0E-06 0.00% 0.00% NIA NIA 

4.9E+00 100.00% 7.51% NIA NIA 
NIA NIA 

4.9E+00 100.00% 7.51% 
NIA NIA NIA 
NIA NIA NIA 
NIA NIA NIA 1 NIA NIA NIA 

&cat % T d  %Told 
Mi.miRiva Mdium Rcccpra 

Ac.Uscr 
N/A 
NIA 

NIA 
NIA 
NIA 

l . O W  0.87% 0.2991 
7.4E-11 0.00% 0.0091 
1.1m 93.65% 31.0991 
6 5 W  5.48% 1.8291 

I 
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TABLE B.3.4-1 

SOLID WASTE LANDFlLL 
EXPOSURE POINT CONCENTRATIONS FOR SCENARIOS EVALUATE 

I Route of Exposure 
Direct Contact 

Medium Current Land Use Receptor Exposure Point Concentration 

surface soil within subunit Iurrent Access 
:ontrols (current 
ise of FEMP 
:ontinues, DOE 
)wnership) 

Trespassing Youth surface soil incidental ingestion 
dermal contact 
external radiation 

air maximum estimated on-subunit current concentration 
derived from air modeling results 

inhalation of particulates, 
volatiles, gases, and 
radionuclides 

incidental ingestion 
dermal contact 

surface water within subunit surface water 

sediment ingestion 
dermal contact 
external radiation 

sediment within subunit 

I 9J 
Y 
c. 

I 

t4 
W 

air inhalation of particulates, 
volatiles, and gases 

Off-Property Resident Farmer 
(adult and child), homegrown 
produce off-property, livestock 
grazing off-property 

maximum estimated off-property current 
concentrations derived from air modeling 
concentrations 

~~ ~ 

maximum estimated off-property current 
concentrations derived from air modeling results 

maximum estimated off-property current 
concentrations derived from air modeling results at property 

boundary) 

Groundskeeper air inhalation particulates, volatiles, 
and gases 

ingegtion 
dermal contact 
external radiation 

maximum estimated on-subunit current concentration 
derived from air modeling 

surface soil within subunit surface soil 

~ R \ C R U 2 ~ \ ~ ~ P P ~ B \ T ~ 3 4 ~ I ~ ~ u a ~  12, 1995 7:37pm 



Current Land Use 

ingestion 

ingestion of fruit and vegetables 

ingestion of beef and milk 

hrrent  with 
4ccess Controls 
:current use of 
?EMP continues, 
30E ownership) 
:continued) 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

estimated concentrations in the Great Miami River 

~~ ~ 

Current without 
Access Controls 
(current use of 
FEMP continues) 

Great Miami 
River Users 

Receptor 
~~ 

Recreational User 

Agricultural User 

Household User 

User of Meat and Milk Products 

TABLE B.3.4-1 -- 
(Continued) 

Direct Contact 
Medium 

surface water 

fish 

plants (homegrown 
produce imgated 
with water from 
Great Miami 
River) 

livestock (grazing 
on crops irrigated 
with water from 
Great Miami 
River) 

surface water 

livestock grazing 
on-property 

Route of Exoosure I Exmsure Point Concentration 

ingestion 
dermal contact 

estimated concentrations in the Great Miami River I 

ingestion 
dermal contact 
inhalation of particulates, 
volatiles, and gases 

ingestion of milk and beef 

estimated concentrations in the Great Miami River 

maximum estimated on-property current 1 concentrations derived from air modeling results 

I 

~RI\TLC\APP-B\TAB~~-~V~~USI~ 12, 1995 7:37pm 
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TABLE B.3.4-1 
(Continued) 

Route of Exposure 

inhalation of particulates, volatiles, 
and gases 

ingestion 

Future Land Use 
~ 

Exposure Point Concentration 

maximum estimated off-property future 
concentrations derived from air modeling 
results 

maximum estimated off-property future 
concentrations derived from air modeling, and 
groundwater modeling results 

_____ ~~~~ 

'ederal Ownership 

air 

surface water 

Receptor 

inhalation particulates, volatiles, 
and gases 

incidental ingestion 
dermal contact 

maximum estimated on-subunit airborne 
concentration derived from air modeling 
results 

surface water within subunit 

~ ~~~~ ~ 

Future Off-Property Farmer 
:adult and child), homegrown 
produce off-property, livestock 
grazing off-property, 
groundwater o ff-property 

Expanded Trespasser (youth) 

Direct Contact Medium 

air 

plants (homegrown 
produce) 

livestock (grazing at 
property boundary) 

ingestion of milk and beef 

groundwater ingestion 
dermal contact 
inhalation 

maximum estimated off-property future 
concentrations derived from air modeling, and 
groundwater modeling results 

modeled groundwater concentrations off-site at 
time when concentration is greatest in the 
Solid Waste Landfill 

sediment 

surface soil 

ingestion sediment within subunit 
dermal contact 

dermal contact 
external radiation 

FER\CRU2RI\TLC\APP-B\TAB34-lU~ua~ 12, 1995 7:37pm 



TABLE B.3.4-1 
(Continued) 

~ ~~ ~~~ ~ 

Route of Exposure 

ingestion 
dermal contact 

Exposure Point Concentration 

estimated concentrations in the Great Miami 
River 

Future Land Use 

~~ ~ 

ingestion of fruits and vegetables 

Recemor 

estimated concentrations in the Great Miami 
River 

Direct Contact Medium 

ingestion of beef and milk 

ingestion 
dermal contact 
inhalation of particulates, volatiles, 
and eases 

Federal Ownership 
:Continued) 

estimated concentrations in the Great Miami 
River 

estimated concentrations in the Great Miami 
River 

Sreat Miami 
River Users 

~ ~ 

maximum estimated off-property future 
concentrations derived from air modeling, and 
eroundwater modeline results 

Recreational User surface water 

~~ 

ingestion 
~ 

concentrations in the Great Miami 
River 

fish 

Agricultural User plants (homegrown 
produce irrigated with 
water from Great 
Miami River) 

livestock (grazing on 
crops irrigated with 
water from Great 
Miami River) 

Household User surface water 

~ 

Without Federal 
Ownership 

Future Off-Property Farmer 
(adult and child), homegrown 
produce off-property, livestock 
grazing off-property , 
groundwater off-property 

air inhalation of particulates, volatiles, 
and gases 

maximum estimated off-property future 
concentrations derived from air modeling 
results 

plants (homegrown 
produce) 

ingestion 

livestock (grazing at 
property boundary) 

ingestion of milk and beef maximum estimated off-property future 
concentrations derived from air modeling, and 
groundwater modeling results 

~~ 

groundwater concentrations off-site a 
time when concentration i s  greatest in the 
Solid Waste Landfill 

groundwater ingestion 
dermal contact 
inhalation 
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TABLE B.3.4-1 
(Continued) 

plants (homegrown 
produce) 

livestock (grazing on 
property) 

Future Land Use 

ingestion of fruits and vegetables 

ingestion of milk and beef 

Without Federal 
3wnership 
:Continued) 

~~~~~~~ ~ 

groundwater 

surface soil 

waste 
materiaVsubsurface soil 

air 

Receptor 

incidental ingestion 
dermal contact 
inhalation 

incidental ingestion 
dermal contact 
external radiation 

external radiation 
incidental ingestion 
dermal contact 

inhalation of particulates, volatiles, 
and eases 

luture On-Property Resident 
'armer (adult and child), 
iomegrown produce on-subunit, 
ivestock grazing on-property , 
groundwater on property, Rh4E 
and CT estimates 

Future On-Property Resident 
Farmer (adult and child), 
homegrown produce on-property, 
livestock grazing on-subunit, 
groundwater on property; W E  
and CT estimates (continued) 

Future Homebuilder 

Direct Contact Medium I Route of Exposure 

air inhalation of particulates, volatiles, 
gases, and indoor radon 

Exposure Point Concentration 

maximum estimated on-subunit future 
concentrations from airborne soil modeling 
results and modeled radon emissions from soil 
radium 

maximum estimated on-subunit future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

maximum estimated on-subunit future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

groundwater concentrations underlying Solid 
Waste Landfill at time when concentration is 
greatest 

surface soil within subunit 

subsurface soil within subunit 

air concentrations at construction site based or 
modeline 

I 
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TABLE B.3.4-1 
(Continued) 

ingestion of fruits and vegetables 

Future Land Use 

- 
maximum estimated on-subunit future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

Without Federal 
Iwnership 
'Continued) 

~ ~~ 

ingestion, dermal contact, and 
inhalation of volatiles released 
during household use 

incidental ingestion 
dermal contact 
external radiation 

Receptor 

- 
maximum modeled groundwater concentration 
in perched groundwater directly underlying 
Solid Waste Landfill 

surface soil within subunit 

'uture Perched Groundwater 
Jser homegrown produce on- 
iubunit, livestock grazing on- 
iubunit, groundwater on-property 
Solid Waste Landfill and Lime 
Sludge Ponds only) 

~ 2 ~ \ ~ \ A P P - B \ T ~ 3 4 - l U ~ u a ~  12. 1995 7:37pm 

Direct Contact Medium 

air 

plants (home grown 
produce) 

livestock (grazing on 
property) 

maximum modeled 
perched groundwater 
directly underlying 
subunit 

surface soil 

Route of Exoosure 

inhalation particulates, volatiles, 
gases, and indoor radon 

Exposure Point Concentration 

maximum estimated on-subunit future 
concentrations from airborne soil modeling 
results and modeled radon emissions from soil 
radium 

ingestion of milk and beef 
- 

maximum estimated on-subunit future 
concentrations derived from deposited 
airborne soil air modeling and groundwater 
modeling results 

\ 

0 



Surface Soil 

irsenic 

ieryllium 

ead 

neptunium-237 

plutonium-238 

plutonium-239/240 

radium-226 

radium-228 
strontium-90 

thorium-228 

thorium-230 

lhorium-232 

thorium-total 

uranium-234 

uranium-235/236 

uranium-238 

benzo(a)anthracene 

benzo(a)pyrene 

benzo@)fluoranthene 

benzo(g,h ,i)perylene 

dibenzo(a, h)anthracene 

indeno( 1,2,3-cd)pyrene 

phenanthrene . 

TABLE B.3.4-3 

SOLID WASTE LANDFILL 
OPERABLE UNIT 2 CONSTITUENTS OF POTENTIAL CONCERN 

Subsurface Soil ' 

antimony 

arsenic 

beryllium 

lead 

cesium- 137 

neptunium-237 

lead-210 

plutonium-238 
plutonium-239/240 

radium-224 

radium-226 

radium-228 

strontium-90 

technetium-99 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-235 

uranium-235/236 

uranium-238 

uranium-total 

2-methylnaphthalene 

benzo(a)anthracene 
benzo(a)pyrene 

Surface Water I Sediment 

irsenic 

ieryllium 

ead 

ieptunium 

adium-226 

adium-228 

;trontium-90 

iranium-234 

1ranium-235/236 

iranium-238 

Iranium-total 

)enzo(g, h ,i)peryle 

libenzo(a,h)anthracene 
)henanthrene 

neptunium-237 

arsenic 

berylium 

radium-226 

radium-228 

strontium-90 

uranium-234 

uranium-235I236 
uranium-238 

uranium-total 

benzo(a)anthracene 

Perched Water 

echnetium-99 

:arbazole 

!-methy lnaphthlene 

mdosulfan sulfate 

h u n d w a t e r  (GMA) 

echnetium-99 
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II Surface Soil 

w 
Y 
c 
w 
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TABLE B.3.4-3 
(Continued) 

I I Sediment Subsurface Soil Surface Water 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

carbazole 

dibenzo(a, h)anthracene 

indeno( 1,2,3-cd)pyrene 

phenanthrene 

1 ,4-dioxane 

heptachlorodibenzo-pdioxin 
heptachlorodibenzo furan 

octachlorodibenzo-p-dioxin 
Aroclor- 1254 

Aroclor-1260 

dieldrin 
endosulfan sulfate 

endrin aldehyde 

UZRIULG\TABB. 3.4-3 Wanunry 12, I995 7:3Spm Vb 

Perched Water I Groundwater (GMA) 



0 

0 

0 

FEMP-OU02-6 FINAL 
January 21, 1995 

sediment within the subunit; inhalation of airborne particulates; and ingestion and dermal contact with 

surface water and sediment within the subunit. The exposure point concentrations for exposure to 

surface soil were based on analytical data, while the inhaled particulate concentrations and surface 

water and sediment concentrations were based on modeling results as described in the Section B.2.0, 

Section 5.0 of the RI report, and Appendix A. 

Risks and hazards calculated for the trespassing youth on the Solid Waste Landfill are presented in 

Tables B.3.4-4, B.3.4-5, and B.3.4-6 (Attachment B.111) for exposure to contaminated surface soil, 

surface water, and sediment, respectively. Total risk for exposure to surface soil was 8.9 x lo-'. 

This was primarily due to external radiation exposure to radium-226 (1.8 x lo-'), radium-228 

(1.0 x 10" risk) thorium-228 (2.0 x lo-' risk) and thorium-232 (2.7 x lo-') in soil. The risks 

calculated for all other CPCs were at or below the 1 x lo' risk level. Total risk for exposure of a 

trespassing youth to CPCs.in surface water on the Solid Waste Landfill was 4.4 x 10". Total HIS 

calculated for exposure of a trespassing youth to CPCs in soil, surface water, or sediment on the 

Solid Waste Landfill were all well below 1.0. 

B.3.4.3.2 Current Off-Propertv Farmers 

Risk was characterized for the current off-property farmer and resident child contacting CPCs via 

inhalation of airborne particulates; and ingestion of airborne particulates deposited on homegrown 

produce and in milk or beef from livestock grazing on particulates deposited on off-property 

vegetation. For all of these routes of exposure, the exposure point concentration was based on air 

modeling results as described in the Section B.2.0, Section 5.0 and Appendix A of the RI report. 

Risks and hazards calculated for the off-property farmer and resident child exposed to CPCs in 

airborne soil particulates from the Solid Waste Landfill a r e  presented in Tables B.3.4-7(a) and 

B.3.4-7(b), respectively (Attachment B.111). The total risk was 3.3 x lo8 and 6.2 x lo-'' 'for the 

farmer and resident child, respectively. The total hazard for both the farmer and child was well 

below 1.0. 

Risks and hazards associated with ingestion of CPCs in beef and milk for the current off-property 

farmer and resident child are given in Tables B.3.4-8(a) and B.3.4-8(b), respectively (Attachment 

B.111). Total risk for all CPCs consumed in beef and milk was 2.5 x 10-9 and 1.3 x l o 9  for the 
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- farmer and child, respectively. The total HIS for all CPCs consumed in beef and milk was well 

below 1.0 for both the farmer and child. 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-property 

resident farmer and child are given in Tables B.3.4-9(a) and B.3.4-9(b), respectively (Attachment 

B.III), The total risk for all CPCs consumed in homegrown produce was 1.4 x lo9 and 3.7 x lo-'' 

for the farmer and child, respectively. The total HI for all CPCs consumed in homegrown produce 

was well below 1.0 for both the farmer and child. 

B.3.4.3.3 

Risk was characterized for a current user of milk and meat products from livestock potentially grazing 

within the Solid Waste Landfill boundaries. Exposure point concentrations in meat and milk were 

derived from the maximum on-property current deposition rates of airborne.Solid Waste Landfill 

surface soil. Risk and hazard to the current user of meat and milk products is given in Table B.3.4- 

10 (Attachment B.111). Total risk was less than 1.0 x 10" and total HI was well below 1.0. 

Current User of Milk/Meat Products 

B.3.4.3.4 Current Groundskeeper 

Risks and hazards to the current groundskeeper are given in Table 3.4-1 1 (Attachment B.111). Total 

carcinogenic risk from surface soil, exposure was 3.3 x l o 5  due mostly to external radiation from 

radium-226 (6.8 x lo', radium-228 3.9 x lo', thorium-232 (1.0 x lo-'), thorium-228 7.3 x lo-'), and 

uranium-238 (2.6 x lo-'). The total HI was less than 1.0. 

B.3.4.4 

The future scenarios characterized for the Solid Waste Landfill assuming continued federal ownership 

are the off-property farmer and resident child and an expanded trespasser. Future scenarios 

characterized for the Solid Waste Landfill assuming private ownership are an on-property farmer and 

resident child living on and farming the Solid Waste Landfill; a future home builder; a future perched 

groundwater user. Users of the Great Miami River were evaluated assuming federal and private 

ownerships. 

Risk Characterization for Future Land Use 

B.3.4.4.1 Future Off-Pronertv Farmers 

For the off-property farmer and resident child private ownership and federal ownership, risks were 

calculated for exposure to CPCs in airborne soil. Receptors were presumed to contact CPCs in air 
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via inhalation of airborne particulates; by consumption of homegrown .produce on which airborne soil 

was deposited and that was watered with contaminated groundwater; by ingestion of milk and beef 

from cattle grazing on vegetation on which airborne soil was deposited and that consumed 

contaminated groundwater; and by ingestion, dermal contact, and inhalation of contaminated 

groundwater. All of the exposure point concentrations for this scenario were derived from air and 

groundwater modeling results as described in Section B.2.0, Methodology and Section 5.0 and 

Appendix A of the RI report. 

Risks and hazards calculated for the future off-property farmer and resident child private and federal 

ownership exposed to CPCs in soil and airborne contaminants from the Solid Waste Landfill are given 

in Tables B.3.4- 12(a) B. 3.4- 12(b), B. 3.4- 12(c), and B.3.4-13(d), respectively (Attachment B.111). 

The total risk from soil was 1.0 x 

farmer. 'For the child, private and federaiownership, risks were 1.9 x lo-' and 6.2 x lo-'', 

respectively. The risks associated with any individual CPC was at or below the 1 x 

The total HIS for both the farmer and child were well below 1.0. 

(private ownership) and 3.3 x 10' (federal ownership) for the 

risk level. 

Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property farmer and 

resident child (private and federal ownership) are given in Tables B.3.4-13(a) B.3.4-13(%), B.3.4- 

13(c), and B.3.4-13(d) respectively (Attachment B.111). The total risk for all CPCs consumed in beef 

and milk was below the threshold value of 1.0 x lod) for the farmer and child (private, and federal 

ownership), respectively. The total HIS for all CPCs consumed in beef and milk were well below 1.0 

for both the farmer and child (private and federal ownership). 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-property 

farmer and resident child (private and federal ownership) are given in Tables B.3.4-14(a) B.3.4-14(%), 

B.3.4-14(c), and B.3.4-14(d) respectively (Attachment B.111). The total risk for all CPCs consumed 

in homegrown produce was were below the 1.0 x 

(private and federal ownership). Under continued federal ownership, the total risk for all CPCs for 

the off-property farmer and resident child were 1.4 x 

for all CPCs consumed in homegrown produce were well below 1.0 for both the farmer and child 

(private and federal ownership). 

threshold value for the farmer and child 

and 3.7 x lo", respectively. The total HIS 
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The risks and hazards associated with exposure of the off-property farmer and resident child (private 

and federal ownership) to groundwater are given in Tables B.3.4-15(a), B.3.4-15(b), B.3.4-15(c), and 

B.3.4-15(d) respectively (Attachment B.111). No risks exceeded 1.0 x loa and total HIS were below 

1 .o. 

B.3.4.4.2 Future Exoanded Trespasser 

The expanded trespasser was assumed to contact CPCs directly via inhalation of airborne particulates 

of soil; ingestion and dermal contact with sediment and surface water; ingestion and dermal contact 

with surface soil; and external radiation resulting from exposure to contaminated surface soil and 

sediment. The exposure point concentrations for inhalation of airborne particles, surface water and 

sediment were estimated from modeling results while surface soil exposure point concentrations were 

derived from analytical data. 

Risks and hazards calculated for the future expanded trespasser due to CPCs in surface soil at the 

Solid Waste Landfill are presented in Table B.3.4-17 (Attachment B.111). The total risk due to 

exposure to all CPCs in soil by all exposure pathways was 1.9 x lo5. This was primarily due to 

external radiation by radium-226 (3.8 x lo'), radium-228 (2.2 x lo-'), thorium-228 (4.1 x lo-'), 

thorium-232 (5.8 x lo'), and uranium-238 (1.4 x lo-'). 

\ 

Total risk due to exposure to all CPCs in surface water (Table 3.4-18(a), Attachment B.111) did no 

exceed the 1.0 x 

slightly exceeded the 1.0 x lo6 level due to cumulative risk of all CPCs in sediment. All HIS were 

below 1 .O. 

risk level. Total risk due to sediment (Table 3.4-18@), Attachment B.111) 

B.3.4.4.3 Future On-Prooertv Farmers 

R.isks were quantified for .the future on-site farmer and resident child living on the Solid Waste 

Landfill, assuming livestock 'would be grazing on the landfill and both humans and livestock would be 

using groundwater underlying the Solid Waste Landfill. Risks were calculated for inhalation of 

airborne particulates estimated from modeled results as described in Section B.2, and Appendix A, 

and Section 5.0 of this RI report; and for direct contact with soil via ingestion, external radiation, and 

dermal contact. Risks were estimated for ingestion of homegrown produce on which contaminated 

soil was deposited and which was irrigated with groundwater underlying the Solid Waste Landfill; and 

for ingestion of milk and beef from livestock consuming on-property vegetation on which airborne 
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soil was deposited and drinking groundwater underlying the Solid Waste Landfill. Risks associated 

with ingestion, dermal contact, and inhalation of contaminants in groundwater underlying the Solid 

Waste Landfill were also assessed. Exposure point concentrations for these routes of exposure were 

based on air and groundwater modeling results. Both RME and CT risks and hazards were estimated 

for the on-property farmer. 

Risks and hazards for the RME Solid Waste Landfill on-property farmer and resident child exposed to 

CPCs in surface soil and in airborne particulates are given in Tables B.3.4-19(a) and B.3.4-19@), 

respectively (Attachment B.111). The total risks for the on-property farmer and resident child were 

1.8 x 
226 (3.5 x lo"), radium-228 (2.0 x lo'") thorium-228 (3.8 x lo"), thorium-232 (5.4 x 1 0 3  and 

uranium-238 (1.7 x lo"). additional CPCs contributory to surface soil risk greater than lod are 

presented in Table B.3.4-19(a). 

and 1.6 x lo-", respectively. Risk from soil for RME farmer was due primarily to radium- 

Risks and hazards associated with exposure to contaminants in groundwater for the RME on-property 

farmer and resident child are given in Tables B.3.4-20(a) and B.3.4-200>), respectively (Attachment 

B.111). The risk to the farmer and child was 3.9 x lo-* and 1.7 x lo9, respectively. HIS were well 

below 1 .O for both receptors. 

Risks and hazards associated with exposure to contaminants in homegrown produce for the RME 

farmer and resident child are given in Tables B.3.4-21(a) and B.3.4-21@), respectively (Attachment 

B.111). The risk associated with homegrown produce for the RME farmer was 1.2 x lo4 and for the 

child was 3.1 x lo''. This was due primarily to the estimated presence of arsenic (5.1 x lo-'), 

benzo(a) anthracene (4.0 x lo6), benzo(a)pyrene (2.1 x lo-'), benzo(b)fluoranthene (4.2 x lo6)>, and 

dibenzo(a,h)anthracene 4.5 x l o 6  in fruits and vegetable ingestion. HIS were less than 1.0. 

Risks and hazards associated' with exposure to contaminants in beef and milk for the RME farmer 

and resident child are given in Table B.3.4-22(a) and B.3.4-22@), respectively (Attachment B.111). 

The risk associated with beef and milk for the adult farmer was 8.7 x lo" and for the child was 4.5 x 

lo4. This is largely due to the estimated uptake of benzo(a)pyrene (2.0 x lo"), benzo(b)fluoranthene 

(4.2 x lo''), dibenzo(a,h)anthracene (4.2 x lo-"), and the indeno (1,2,3-cd)pyrene (6.2 x lo5). HIS 

were below 1.0 for both receptors. 
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CT estimates of risk and hazard for the future on-property farmer associated with exposures to 

surface soil, groundwater, homegrown produce, and beef and milk, are given in Tables B.3.4-23, 

B.3.4-24, B.3.4-25 and B.3.4-26, respectively (Attachment B.111). Risks exceeding 1 .O x 10' were 

associated with exposures to surface soil primarily due to inhalation of uranium-238. Risks due to 

soil ingestion were due primarily to radium-226, uranium-234, and uranium 238. External radiation 

risks were due primarily to neptunium-237, radium-226, radium-228, thorium-228, thorium-232, 

uranium 235/236, and uranium-238. HIS were less than 1.0. 

B.3.4.4.4 

Risks and hazards for an on-property homebuilder exposed to contaminated subsurface and surface 

soils while building a home on the Solid Waste Landfill are given in Table B.3.4-27 (Attachment 

B.111). Total risk due to all CPCs by all routes of exposure was 9.0 x 10". Risks were due primarily 

to external radiation exposure from radium-226 (1.2 x lo"), thorium-228 (2.3 x lo-'), and thorium- 

232 (3.7 x 10'). Chemical risks were primarily via dermal contact with soil containing 

benzo(a)pyrene (5.6 x lo-'). HIS were less than 1.0. Total HI for the homebuilder on the Solid 

Waste Landfill was below 1.0. 

Future On-Prooertv Solid Waste Landfill Homebuilder 

B.3.4.4.5 

Risks were calculated for a future on-property resident ingesting, dermally contacting, or inhaling 

contaminants predicted to be present in perched groundwater directly underlying the Solid Waste 

Landfill. Risks were calculated for inhalation of airborne particulates estimated from air modeling 

results of the Solid Waste Landfill; ingest of homegrown produce on which airborne surface soil was 

deposited and which was irrigated with contaminated perched water; and ingestion of milk and beef 

from livestock consuming vegetation on which airborne surface soil was deposited and drinking 

contaminated perched water directly underlying the Solid Waste Landfill. Risks and hazards to the 

perched groundwater user due to exposures to perched groundwater are given in Tables B.3.4-28(a) 

and B.3.4-28(b), respectively, (Attachment B.111). Total risk from perched water was 7.1 X lod due 

to the estimated presence of technetium-99 (1.8 x lo-') and carbazole (5.3 x lO-')in perched 

groundwater. 

Future On-ProDertv Perched Groundwater User 

B.3.4.4.6 

Risk and hazards to the users of the Great Miami River were determined under three exclusive users: 

recreational, agricultural, and residential. Risks and hazards to the recreational user of the Great 

Future Users of Great Miami River 
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Miami River exposed to CPCs in surface water are presented in Table B.3.4-29(a) (Attachment 111). 

Total risk to this receptor is 2.8 x lo-’’. Total hazard was less than 1.0. Risk and hazards to the 

agricultural user of the Great Miami River are present in Tables B.3.4-29@) and B.3.4-29(d) 

(Attachment 111). Total risk to.this receptor was 6.5 x lo-’. Total HI was below 1.0. Risks and 

hazards to the residential user of the Great Miami River are presented in Table B.3.4-29(c). Total 

risk to this receptor was 4.2 x loe9. Total HI for this receptor was below 1.0. 

B.3.4.4.7 

Ambient radon emission potentially associated with the Solid Waste Landfill, estimated as described 

in Section B.2.0, are summarized in Table B.3.4-31(a) for each receptor. Risks that would result at 

the Solid Waste Landfill, assuming radon emissions were equivalent to what would naturally occur if 

radium-226 were present at background concentrations, are presented for comparison. With the 

exception of the future on-property RME farmer, all subunit-specific risks are within or close to 

background. 

Results of Modeled Indoor Air Radon Concentrations: Solid Waste Landfill 

Concentrations of indoor radon were estimated from Solid Waste Landfill subsurface soil radium-226 

concentrations as described in Attachment B.11. The results shown in Table B.3.4-3 l(b) demonstrate 

little difference exists between potential carcinogenic risk to future residents dwelling either in a house 

constructed on a slab-type foundation or a house built with a basement. The future risk to the child 

resident of a house with slab foundation is 2.6 x 

3.0 x lo3 risk to an RME resident. The house with basement would present risks of 1.9 x lo4 to the 

child, 2.3 x l o 4  to the CT resident, and 2.3 x 10” risks to an RME resident. Unlike the South Field 

indoor radon scenario, essentially no difference exists between the type of foundation constructed on 

the Solid Waste Landfill (see Table B.3.2.4.3-13, Attachment B.111). For comparisons, the risk to an 

RME resident exposed to the EPA action level for radon (4 pCi/L) (ASTDR 19900 is presented. The 

risk would be 1.1 x 10’. 

with 3 , l  x lo4 risk to the CT resident, and 

B.3.4.5 

Tables B.3.4-30 and B.3.4-31 summarize risk and hazard, respectively, associated with the Solid 

Waste Landfill for receptors assuming current land use. Exposure of the trespassing youth and 

groundskeeper were the only receptors in the current scenario associated with carcinogenic risks 

greater than’ 1.0 x lo6.  Total carcinogenic risk to the trespassing youth was 1.5 x lo-’ due primarily 

Summarv for Solid Waste Landfill 



Medium - 
Surface Soil1 
Air 

Surface 
Water 

Parameter 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
m-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Radiological Risl 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Beryllium 
Dibenzo(a,h)anthracene 
Indeno(l.2.3-cd)pyrene 

Total Chemical Risi 
rota 

NP-237 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

Toral Radiological Ris, 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Beryllium 
Dibenzo(a,h)anthracene 

Total Chemical Ris 
Toto 

0.01% 
0.00% 
0.01% 
0.03% 
0.00% 
0.10% 
0.17% 
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NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

TABLE B.3.4-30 
CURRENT LAND USE 

SUMMARY OF CARCINOGENIC RISK 
' SOLID w m  LANDFILL 

4.4E-06 99.35% 29.77% 
9.8E-11 0.00% 0.00% 
3.8E-10 0.01% 0.00% 
2.2E-09 0.05% 0.02% 
2.3E-10 0.01% 0.00% 
4.4E-06 99.42% 29.79% 
4.4E-06 100.00% 29.96% 

% Total % Total I Off-Property % Total % Total I Off-Property % Total % Total 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

'respassing Medium Receptor I Resident Medium Receptor I 
youth 

l.lE-07 
2.2E-09 

1.8E-06 
1 .OE-06 

2.0E-06 
2.28-09 
2.78-06 
1 SE-08 
1 SE-07 
6.4E-07 
8.5E-06 

1.6E-07 
8.7E-09 
8.OE-08 
1.7E-08 
9.7E-08 
4.7E-08 
l.lE-08 
4.2E-07 

2.4E-10 

4.lE-10 

8.9E-06 
2.5E-09 
8.3E-10 
1.3E-10 
1.8E-09 
4.8E-09 

1 SE-08 
2.6E-08 

3.2E-10 

- Risk Risk 
1.27% 0.77% 
0.02% 0.02% 
0.00% 0.00% 

20.33% 12.31% 
11.73% 7.10% 
0.00% 0.00% 

21.96% 13.30% 
0.03% 0.02% 

30.89% 18.71% 
0.17% 0.10% 
1.65% 1.00% 
7.2SX 4.39% 

95.31% 57.72% 

1.75% 1.06% 
0.10% 0.06% 
0.90% 0.55% 
0.19% 0.11% 
1.09% 0.66% 
0.53% 0.32% 
0.13% 0.08% 
4.69% 2.84% 

100.00% 
0.06% 
0.02% 
0.00% 
0.04% 
0.11% 
0.01 % 
0.35% 
0.58% 

Farmer - 
2.OE-10 
1.7E-IO 
1.8E-11 
5.6E-11 
6.6E-12 
3.4E-13 
7.3E-10 
l.lE-09 

6.3E-09 

1 2.3E-08 
3.3E-08 

9.5E-10 

4.1E-10 

3.2E-10 
7.2E-13 
6.68-12 
1.4E-12 
1.9E-11 
3.9E-12 
9.4E-13 
3.5E-10 

Risk - 
0.59% 
0.52% 
0.05% 
0.17% 
0.02% 
0.00% 
2.19% 
3.24% 
2.87% 

18.88% 
1.22% 

69.18% 
98.94% 

0.96% 
0.00% 
0.02% 
0.00% 
0.06% 
0.01 % 
0.00% 
1.06% 

Risk 
0.33% 
0.28% 
0.03% 
0.09% 
0.01 % 
0.00% 
1.20% 
1.77% 
1.57% 

10.34% 
0.67% 

37.88% 
54.17% 

0.53% 
0.00% 
0.01 % 
0.00% 
0.03% 
0.01 % 
0.00% 
0.58% 

- 

60.56%1 3.3E-08 100.00% 54.75% 
O.O2%l NIA 

Resident 
Child - 

3.6E-12 
3.1E-12 
3.2E-13 
1 .OE-12 
1.2E-13 
6.1E-15 
1.3E-11 
1.9E-11 
1.7E-11 
1. I E-10 
7.4E-12 
4.2E-10 
6.OE-10 

2.7E-11 
6.OE-14 
5.6E-13 
1.2E-13 
1.6E-12 
3.3E-13 
7.98-14 
3.OE-11 

Medium Receptor 
- Risk Risk 

0.57% 0.13% 
0.50% 0.12% 
0.05% 0.01% 
0.16% 0.04% 
0.02% 0.00% 
0.0096 0.00% 
2.11% 0.49% 
3.12% 0.72% 
2.76% 0.64% 

18.18% 4.20% 
1.18% 0.27% 

66.59% 15.38% 
95.23% 22.00% 

4.33% 1.00% 
0.01% 0.00% 
0.09% 0.02% 
0.02% 0.00% 
0.25% 0.06% 
0.05% 0.01% 
0.01% 0.00% 
4.77% 1.10% 

6.2E-10 100.00% 23.10% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



TABLE B.3.4-30 ( 
(continued) 

Medium 
Surface Soill 
Air 

Surface 
Water 

Parameter 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Toral Radiological Rid 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Beryllium 
Dibenzo(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 

Total Chemical Rid 
Totai 

NP-237 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

Total Radiological Rid 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Beryllium 
Dibenzo(a.h)anthracene 

Toral Chemical Rid 

User of % Total % Total 
Milk Medium Receptoi 

and Meat Risk. 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA ' 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

%Total %Total 
;rounds- Medium Receptor 

4.3E-07 1.30% 1.29% 
1.6E-08 0.05% 0.05% 
1.8E-09 0.01% 0.01% 
6.8E-06 ' 20.34% 20.21% 
3.9E-06 11.67% 11.60% 
3.0E-09 0.01% 0.01% 

1.7E-08 0.05% 0.05% 
1.0E-05 30.73% 30.54% 
1.2E-07. 0.35% 0.35% 
5.5E-07 1.65% 1.64% 
2.6E-06 7.83% 7.78% 
3.2E-05 95.82% 95.21% 

m R i s k R i s k  

7.3E-06 . 21.83% 21.69% 

6.1E-07 
2.6E-08 
2.4E-07 
5.1E-08 
2.9E-07 
1.4E-07 
3.4E-08 
1.4E-06 
3.3E-05 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

1.82% 
0.08% 
0.73% 
0.15% 
0.88% 
0.43% 
0.10% 
4.18% 

100.00% 

1.81% 
0.08% 
0.72% 
0.15% 
0.87% 
0.42% 
0.10% 
4.15% 

99.36% - 

Great %Total %Total 
iami River Medium Receptor 
Lec User Risk Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

Great %Total %Total 
liami River Medium Receptor 
Res User Risk Risk 

NIA 
NIA 
NIA .' 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA . 
NIA 

Great %Total %Total 
liami River Medium Receptor 
k. User Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

FER\CRU2RI\ABQ\CSWL_cOC.XLS; 6/7/94; 901 PM 



TABLE B.3.4-30 

Medium 
GMR Surface 
Water 

Sediment 

Homegrown 
Produce 

(Dust 
Affected) 

tp 
Y 
c. 
P 
0 

Parameter 
NP-237 
RA-226 
RA-228 
SR-90 
U-234 
U-235R36 
U-238 

Total Radiological Risl 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Beryllium 
Dibenzo(a,h)anthracene 

Total Chemical Rid 
Toto 

NP-237 

RA-228 
RA-226 I 

SR-90 
U-234 
U-2351236 
U-238 

Total Radiological Risl 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Beryllium 
Dibenz(a,h)anthracene 

Total Chemical Risi 
Toto 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Radiological Risi 

(conti 
%Total %Total 

rrespassing Medium Receptor 
y o u l h -  Risk Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

3.7848 2.74% 0.26% 
6.0E-07 43.80% 4.07% 
3.5E-07 25.46% 2.37% 

2.68-09 0.19% 0.02% 
4.9E-08 3.56% 0.33% 
2.1E-07 15.11% 1.41% 
1.2E-06 90.87% 8.45% 

1.3E-10 0.01% 0.00% 

7.6E-08 5.53% 0.51% 
1.8E-09 0.13% 0.01% 
1.7E-08 1.24% 0.12% 
2.0E-08 1.50% 0.14% 
1.0E-08 0.73% 0.07% 
1.2E-07 9.13% 0.85% 
1.4E-06 100.00% 9.30% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1 4 )  

Off-Property % Total % Total 
Resident Medium Receptor 
Farmer - Risk - Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

2.2E-11 1.56% 0.045 
1.2E-11 0.86% 0.025 

' 1.4E-12 0.10% 0.005 
9.7E-11 6.75% 0.165 
4.28-12 0.29% 0.015 
4.28-12 0.29% 0.014 
6.48-12 0.45% 0.015 
6.38-12 0.44% 0.015 
1.9E-11 1.33% 0.031 
5.4E-11 3.74% 0.09: 
3.68-12 0.25% 0.01: 
1.7E-10 11.98% 0.28: 
4.OE-10 28.04% 0.675 

Off-Property 96 Total % Total 
Resident Medium Receptor 

Risk - Risk - Child 
NIA 
N1.A 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

1.6E-12 0.43% 0.069 
8.7E-13 0.24% 0.039 
9.8E-14 0.03% 0.009 
6.98-12 1.85% 0.259 
8.68-13 0.23% 0.039 
2.9E-13 0.08% 0.019 
4.5E-13 0.12% 0.029 
4.4E-13 0.12% 0.029 
1.4E-12 0.37% 0.059 
3.8E-12 1.03% 0.149 
2.6E-13 0.07% 0.015 
1.2E-11 3.29% 0.459 
2.9E-11 7.85% 1.079 
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GMR Surface 
Water 

. 

NP-237 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

Total Radiological Rid 

Sediment 

User of % Total % Total 
Milk Medium Receptor 

md Meat Risk Risk_ 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Beryllium 
Dibenzo(a.h)anthracene 

Total Chem'cal Risr 
Tota 

NP-237 
RA-226 
RA-228 
SR-90 
U-234 
U-235R36 
U-238 

Total Radiological Risi 

NIA 
NIA 
NIA 
NIA 
NIA 

Homegrown 
Produce 

(Dust 
Affected) . 

' 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Beryllium 
Dibenz(a,h)anthracene 

Toral Chem'cal Risr 
Tota 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235-1236 
U-238 

Toral Radiological Risi 

NIA 
NIA 
NIA 
NIA 
NIA 

-NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

TABLE B.3.4-30 
(continued 

%Total %Total 
hounds- Medium Receptor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA . 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA , 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great % Total % Total 
liami River Medium Receptor 
lec User !lisJ Risk 
6.6E-13 0.23% 0.23% 
1.1E-12 0.38% 0.38% 
1.7E-13 0.06% 0.06% 
1.4E-12 0.50% 0.50% 
2.6E-12 0.93% 0.93% 
1.8E-14 0.01% 0.01% 
8.4E-13 0.30% 0.30% 
6.8E-12 2.41% 2.4E-0): 

2.OE-11 7.00% 7.00% 
9.2E-12 3.25% 3.25% 
7.7E-11 27.36% 27.36% 
3.4E-13 0.12% 0.12% 
1.7E-10 59.86% 59.86% 
2.8E-10 97.59% 9.8E-01 
2.8E-10 100.00% 100.009# 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great % Total ' %Total 
riami River Medium Receptor 
les User Risk Risk 
1.6E-11 0.39% 0.39% 
5.3E-12 0.13% 0.13% 
8.28-13 0.02% 0.02% 
1.2E-11 0.28% 0.28% 
3.OE-10 7.32% 7.32% 
2.OE-12 0.05% 0.05% 
9.8E-11 2.35% 2.35% 
4.4E-10 10.53% 1.1E-01 

3.7E-09 88.31% 88.31% 
9.9E-13 0.02% 0.02% 
3.9E-12 0.09% 0.09% 
4.1E-11 0.98% 0.98% 
2.3E-12 0.06% 0.06% 
.3.7E-09 89.47% 8.9E-01 
4.2E-09 100.00% 100.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N / A  
NIA 

Great % Total %Total 
iami River Medium Recepto: 
k. User Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
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TABLE 8.3.4-30 

Off-Property % Total % Total 
Resident Medium Receptor 

Risk - Risk Farmer - 
6.6E-10 45.71% 1.09% 
1.2E-11 0.81% 0.02% 
l.lE-10 7.30% 0.17% 
2.2E-11 1.51% 0.04% 
1.6E-10 11.41% 0.27% 
6.1E-11 4.21% 0.10% 
1.5E-11 1.01% 0.02% 
1.OE-09 71.96% 1.71% 
1.4E49 100.00% 2.38% 

NIA 

Off-Property % Total % Total 
Resident Medium Receptor 

Risk - Risk - Child - 
2.2E-10 58.55% 8.01% 
3.88-12 1.04% 0.14% 
3.5E-11 9.34% 1.28% 
7.28-12 1.93% 0.26% 
5.4E-11 14.62% 2.00% 
2.OE-11 5.38% 0.74% 
4.8E-12 1.29% 0.18% 
3.4E-10 92.15% 12.61% 
3.7E-10 100.00% 13.68% 

NIA 

Tola> 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Radiological Risl 

Medium 
Homegrown 
Produce 

(Dust 
Affected) 

(continued) 

Homegrown 
Produce 

(GMR 
Surface 
Water 

Affected) 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Beryllium 
Dibenzo(a.h)anthracene 
Indeno(l,2,3cd)pyrene 

Total Chemical Risi 1 Tota 

Parameter 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Beryl I ium 
Dibenzo(a.h)anthracene 
Indeno( I ,2.3-cd)pyrene 

Total Chemical Risk 
Total 

NP-237 
RA-226 
RA-228 
SR-90 
U-234 
U-235R36 
U-238 

Total Radiological Rid 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Beryllium 
Dibe&o(a,h)anthracene 

Total Chemical Rid 

(conti 
%Total %Total 

rrespassing Medium Receptor 
Youth - Risk - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.8E-13 0.01% 0.00% 
9.2E-16 0.00% 0.00% 
2.9E-16 0.001 0.00% 
5.2E-11 2.05% 0.09% 
1.4E-12 0.06% 0.00% 
8.3E-12 0.33% 0.01% 
8.7E-15 0.00% 0.00% 
4.6E-14 0.001 0.00% 
1.4E-13 0.01% 0.00% 
1.lE-I1 0.43% 0.02% 
7.3E-13 0.03% 0.00% 
3.5E-11 1.39% 0.06% 
l.lE-10 4.31% 0.18% 

3.OE-10 11.95% 0.50% 
1.7E-11 0.68% 0.03% 
4.2E-10 16.79% 0.70% 
9.1E-11 3.60% 0.15% 
4.7E-11 1.85% 0.08% 
1.4E-09 53.84% 2.24% 
1.8E-10 6.98% 0.29% 
2.4E-09 95.69% 3.98% 
2.5E-09 100.00% 4.16% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.1E-14 0.00% 0.00% 
9.6E-17 0.00% 0.00% 
3.1E-17 0.00% 0.00% 
9.OE-12 0.70% 0.33% 
2.5E-13 0.02% , 0.01% 
1.5E-12 0.12% 0.06% 
1.4E-15 0.00% 0.00% 
7.2E-15 0.00% 0.00% 
2.28-14 0.00% 0.00% 
2.OE-12 0.15% 0.07% 
1.3E-13 0.01% 0.00% 
6.4E-12 0.50% 0.24% 
1.9E-11 1.51% 0.72% 

7.1E-11 5.51% 2.62% 
9.9E-12 0.77% 0.37% 
2.4E-IO 18.95% 9.00% 
5.2E-11 4.06% 1.93% 
7.38-12 0.57% 0.27% 
7.8E-10 60.74% 28.85% 
1.OE-10 7.87% 3.74% 
1.3E-09 98.49% 46.78% 
1.3E-09 100.00% 47.50% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
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0 
TABLE B.3.4-30 

(continued 
%Total %Total 

3rounds- Medium Receptor 
- % R i s k  

NIA 
NIA 
NIA 
NIA L 

NIA 
NIA 
NIA 

Homegrown 
Produce 
(GMR 

Surface 
Water 

Affected) 

BeeflMilk 
@uSt 

Affected) 

. .  . ... 

._ 

, .  

Parameter 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Beryllium 
Dibenzo(a,h)anthracene 
Indeno(l.2.3cd)pyrene 

Toral Chemical Risk 
Torai 

NP-237 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

Toral Radiological Rish 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Beryllium 
Dibenzo(a,h)anthracene 

Toral Chemical Risk 
Tolai 

NP-237 

PU-239l240 
PU-238 

RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Toral Radiological Risk 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Beryllium 
Dibenzo(a,h)anthracene 
Indeno(l.2.3-cd)pyrene 

Toral Chemical Risk 

Medium 
Homegrown 
Produce 

- 
(Dust 

Affected) 
(conrinued) 
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User of % Total % Total 
Milk Medium Receptor 

Ind Meat Risk Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.7E-11 0.19% 0.19% 
5.6E-14 0.00% 0.00% 
1.8E-14 0.00% 0.00% 
3.2E-09 35.08% 35.08% 
8.7E-11 0.97% 0.97% 
5.OE-10 5.58% 5.58% 
5.3E-13 0.01% 0.01% 
2.8E-12 0.03% 0.03% 
8.5E-12 0.09% 0.09% 
6.6E-10 7.33% 7.33% 
4.5E-11 0.49% 0.49% 
2.1E-09 23.51% 23.51% 
6.6E-09 73.28% 73.28% 
3.OE-10 3.34% 3.34% 
1.7E-11 0.19% 0.19% 
4.2E-10 4.69% 4.69% 
9.1E-11 1.01% 1.01% 
4.7E-11 0.52% 0.52% 
1.4E-09 15.03% 15.03% 

2.4E-09 26.72% 26.72% 
9.0E-09 100.002 100.00% 

1.8E-10 1.95% 1.95% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great % Total % Total 
‘iamiRivcr Medium Receptor 
lec User Risk Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great %Total %Total 
1iamiRwcr Medium ReceDtoi 
Res User @J 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
‘NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great % Total % Total 
liami River Medium Receptoi 
4 ~ .  User !tkJ Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

l.lE-09 3.03% 0.17% 
4.5E-10 1.24% 0.07% 
1.5E-12 0.00% 0.00% 
2.9E-09 7.97% 0.44% 
l.lE-08 31.15% 1.73% 

3.6E-09 10.00% 0.55% 
1.9E-08 53.59% 3.OE-0; 

1.6E-08 44.77% 2.48% 

7.6E-11 0.21% 0.01% 

5.7E-12 0.02% 0.001 
1.2E-11 0.03% 0.00% 
5.7E-10 1.57% 0.09% 
3.8E-12 0.01% 0.001 
1.7E-08 46.41 % 2.6E-0; 
3.6E-08 100.00% 5.5E-0; 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



TABLE B.3.4-30 

Medium 
. , BeeflMilk 

(GMR 
Sur face 
Water 

Affected) 

Parameter 
NP-237 
RA-226 
RA-228 
SR-90 
U-234 
U-235I236 
U-238 

Total Radiological Ris 

Arsenic 
Benzo(a)anthracene 
denzo(a)py rene 
Beryllium 
Dibenzo(a,h)anthracene 

Toral Chemical Ris 

Ambient + 

(con1 
%Total %Total 

rresoassing Medium Receptoi 
- youth - .Risk &k 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

2.6E-08 0.179 

1 4 )  

Off-Prouerty % Total % Total 
Resident Medium Receptor 

Risk - Risk Farmer - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

2.3E-08 38.729 

Off-Property % Total % Total 
Resident Medium Receptor 
- Child - Risk Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

4.3E-10 15.7291 

lALL MEDlA 1 .sEm 6.1E-08 2.7E-09 I 
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Medium 
BeefMilk 

(GMR 
Surface 
Water 

Affected) 

Ambient 
Radon 

User of % Total % Total 
Milk Medium Receptor 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

and Meat Risk Risk - -  - Parameter 
NP-237 

RA-228 
SR-90 
U-234 

RA-226 

U-2351236 
U-238 

Toral Radiological Rid 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Beryllium 
Dibenzo(a.h)anthracene 

Toral Chemical Rid 
Tora 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

TABLE B.3.4-30 
(continued 

%Total %Total 
Grounds- Medium Receptoi 
- R i s k &  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

2.2E-07 0.64% 

Great % Total %Total 
iami Riv Medium Receotor 
- -  Rec User Risk & 

NIA 
NIA 
NIA 
NIA 
'NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

Great %Total %Total 
iami Riv Medium Receptor 
Res User & Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

I 
NIA NIA 

Great %Total % Total 
iami Riv Medium Receptor 
Ae. User & 

2.2E-08 3.50% 3.31% 
4.0E-08 6.54% 6.18% 

3.1E-07 51.12% 48.28% 
1.7E-07 28.15% 26.59% 
1.2E-09 0.19% 0.18% 
5.6E-08 9.04% 8.54% 
6.1E-07 98.56% 93.09% 

8.7E-09 1.41% 1.33% 

l.lE-10 0.02% 0.02% 

5.2E-12 0.00% 0.00% 
3.1E-11 0.01% 0.00% 
1.4E-10 0.02% 0.02% 
5.3E-11 0.01% 0.01% 
8.9E-09 1.44% 1.36% 
6.2E-07 100.00% 94.46% 
NIA 

[ALL MEDL4 9.0E-09 3.43-05 2.8E10 4.2E-09 6.5E-07 

N/A signifies that exposure of the receptor (0 Ihe indicated m e d i i  is not applicable. 

I 
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................................................. 

.................................... .................. 

Current 
Trespassing 
Youth 

CurrenUFuture 
Off-Property 
Farmer 

Currenfluture 
Off-Property 
Child 

Current 
Groundskeeper 

Future Expanded 
Trespasser 
(Adult + Child) 

Future, RhE 
On-Property 
Fanner 

Future, CT 
On-Roperty 
Fanner 

Future, 
On-Property 
Child 

........................ ........................ :.:.:> ......... 
....... .:.:. ........................... ::::::iz:w::i:.:.:.:.:.:.:.:.:. 

Risk 

2.6E-08 

2.3E-08 

4.3E-10 

2.2E-07 

4.OE-08 

1.4E-06 

1.1E-07 

2.6E-08 

TABLE B.3.4-31(a) 
SOLID w m  LANDFILL 

RISKS DUE TO ESTIMATED RN-222 EMISSION 

I . . . . . .  

’take 
K i )  

1.9E+03 

1.7E+03 

........................ 

I 
Risk laximum RN-222 Air Intake 

oncentration (pCi/m3)* (pCi) 

1.6E+00 3.3E+O 

2.6E-02 3.OE+O 

2.6E-02 5.5E+O 

1.6E+00 2.8E+O 

1.6E+00 5.2E+O 

1.6E+00 1.9E+O 

1.6E+00 1.4E+O 

1.6E+00 3.4E+O 

FEMP-OU02-6 FINAL 
January 2 1, 1995 

..................... 

ackground RN-222 Air 
:oncentration 
Ci/m3)** 

9.0E-01 

1. 5E-02 

1.5E-02 

9.OE-01 

9.OE-0 1 

9 .OE-0 1 

9.OE-01 

9 .OE-0 1 

*Represents subsurface soil Ra-226 estimate of 1.55 pCilg. 
**Assumes RA-226 concentration is 1.228 pCi/g in surface soil and 0.78 pCi/g in subsurface soil. 

3.1E+01 

1.6E+04 

2.9E+03 

l.OE+OS 

7.7E + 03 

1.4E-0 

1.3E-0 

2.4E-1 

1.2E-0 

2.3E-0 

8.1E-0 

6.0E-C 

1.9E+031 1.5E-C 

B-3- 1 46 



Surface Soill 
Air 

Surface 
Water 

GMR Surface 
Water 

Sediment 

Arsenic 
Beryllium 

Arsenic 
Beryllium 

Total 

U-TOTAL 
Total 

Arsenic 
Beryllium 
U-Total 

Total 
Arsenic 
Beryllium 
U-TOTAL 

I Total 
MEDIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

1.3E-06 99.60% 68.34% 
5.0E-09 0.40% 0.27% 

SUMMAR 

%Total  %Total 
Trespassing Medium Receptor 

1.7E-03 98.49% 0.02% 
2.6E-05 1.51% 0.00% 

- Youth Hazard Hazard 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

4.8E-06 99.76% 75.18% 
1.2E-08 0.24% 0.18% 

1.8E-03 100.00% 0.02% 
4.9E-02 0.59% 0.57% 

Homegrown 
Produce 

(Dust 
Affected) 

Homegrown 
Produce 
(GMR Surface 

Water 
Affected) 

BeeflMilk 
(Dust 

Affected) 
Beefmilk 
(GMR Surface 

Water 
Affected) 

4.4E-03 0.05% 0.05% 
8.2E+00 99.36% 96.33% 
8.3E+00 100.00% 96.94% 
NIA 
NIA 
NIA 

8.4E-04 0.32% 0.01% 
2.4E-03 0.91% 0.03% 
2.6E-01 98.76% 3.00% 
2.6E-01 100.00% 3.04% 

NIA 
NIA 
NIA 

Arsenic 
Beryllium 

Total 
Arsenic 
Beryllium 
U-Total 

Total 
Arsenic 
Beryllium 

Arsenic 
Beryllium 
U-Total 

Total 

NIA 
NIA 
NIA 
NIA 

5.7E-07 99.62% 31.27% 
2.2E-09 0.38% 0.12% 

NIA 
NIA 

1.6E-06 99.75% 24.58% 
4.0E-09 0.25% 0.06% 

NIA 
NIA 
NIA 

TABLE B.3.4-31 
CURRENT LAND USE 

SOLID W A m  LANDFILL 
I OF NON-CARCINOGENIC HAZARD 

Child - - 

NIA 
NIA 

NIA 1 NIA 

1.3E-06 100.00% 68.62%1 4.8E-06 100.00% 75.36% 
NIA I NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

5.8E-07 100.00% 31.38%1 1.6E-06 100.00% 24.64% 
NIA I NIA 
NIA 
NIA 

NIA 
NIA 

I 

1.8E06 6.43-06 

User of % Total % Total 
. Milk Medium Receptoi 
and Meat Hazard Hazard 

~ NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

~~ 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

5.7E-07 99.62% 99.624 
2.2E-09 0.38% 0.384 
5.8E-07 100.00% 100.004 
NIA 
NIA 
NIA 

5.83-07 
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Medium 
Surface Soill 
Air 

Surface 
Water 

GMR Surface 
Water 

Sediment 

Homegrown 
Produce 

(Dust 
Affected) 

Homegrown 
Produce 
(GMR Surface 

Water 
Affected) 

BeeflMilk 
(Dust 

Affected) 
BeeflMilk 
(GMR Surface 

Water 
Affected) 

lALL MEDIA 

%Total %Total 
Grounds- Medium Receptor 
keeper Hazard Hazard 
3.28-03 74.27% 74.27% 
l.lE-03 25.73% 25.73% 
4 . 3 8 4 3 '  100.00% 100.00% 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

Parameter 
Arsenic 
Beryllium 

Arsenic 
Beryllium 

Total 

U-TOTAL . 
Total 

Arsenic 
Beryllium 
U-Total 

Total 
Arsenic 
Beryllium 
U-TOTAL 

Total 
Arsenic 
Beryllium 

Total 
Arsenic 
Beryllium 
U-Total . 

Total 
Arsenic 
Beryllium 

Arsenic 
Beryllium 
U-Total 

Toral 

Total 

NIA 
NIA 

NIA 
NIA 
NIA 

4.33-03 
N I A  signifies that exposure of the receptor to the indicated medium is not applicable. 
NID - not determined because toxicity data are not available. 

TABLE B.3.4-31 
(current) 

Great % Total %Total 
Miami River Medium Receptor 
--- RecUser Hazard Hazard 

NIA 
NIA 

NIA 
NIA 
NIA 

8.8E-08 77.73% 77.73% 

2.5E-08 22.23% 22.23% 
l.lE-07 100.00% 100.00% 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

4.9E-11 0.04% 0.04% 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

1.13-07 

Great % Total %Total 
Miami River Medium Receptor 

ResUser Hazard Hazard - - -  
NIA 
NIA 

NIA 
NIA 
NIA 

2.1E-07 9.57% 9.57% 

2.0E-06 90.42% 90.42% 
2.2E-06 100.00% 100.00% 
NIA 
NIA 
NIA 

2.6E-10 0.01% 0.01% 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

2 . 2 M  

Great %Total %Total 
Miami River Medium Receptor 

Ap;.User Hazard Hazard 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

3.1E-05 40.25% 28.864 
1.7E-08 0.02% 0.029 
4.6E-05 59.73% 42.829 

7.7E-05 100.00% 71.694 
NIA 
NIA 

1.6E-05 54.60% 15.469 
6.4E-09 0.02% 0.014 
1.4E-05 45.38% 12.854 

3.0E-05 100.00% 28.314 
l.lE-04 
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to radium-226, radium-228, thorium-228, and thorium-232 in soil via external radiation. HI was 8.6 

due to the estimated presence of total uranium in surface water. 
0 

Total carcinogenic risk to the groundskeeper waS 3.4 x 

thorium-228, thorium-232, and uranium-238 in soil. Total hazard for this receptor did not exceed 

1 .o. 

due primarily to radium-226, radium-228, 

Tables B.3.4-32 and B.3.4-33 summarize risks and hazards, respectively, associated with the Solid 

Waste Landfill assuming future land use. Total receptor risks barely exceeded 1.0 x for future 

off-property farmer (private ownership) receptors. Risks were mostly due to the cumulative presence 

of CPCs in soil. 

Risk exceeded 1.0 x lo3 for the RME on-property farmer and 1.0 x lo4 for the child exposed to 

radium-226, radium-228, thorium-228, and thorium-232 in surface soil via external radiation. 

Additional contribution to risk to the child were from benzo(a)pyrene, benzo(b)fluoranthene, and 

dibenzo(a,h)anthracene in beef and milk products affected by dust. Total HI for RME farmer was 

below 1.0, but the child had an HI of 1.0 due to the cumulative presence of arsenic in soil, and on 

dust affected produce and beef and milk products. 

a 
Risk exceeded the 1.0 x level for perched groundwater users. This was due mostly to the total 

receptor presence of radium-226, radium-228, thorium-228, and thorium-232 in surface soil, which 

accounted for 54 percent of the total risk to this receptor, and benzo(a)pyrene and 

dibenzo(a,h)anthracene in dust affected been and milk products which accounted for 22 percent of 

total risk to this receptor. 

Total receptor risk to the homebuilder was 1.9 x l o 5  due mostly to the presence of radium-226, 

radium-228, thorium-228, thorium-232, uranium-238, arsenic, and benzo(a)pyrene in soil which 

accounted for approximately 81 percent of the total receptor risk. Total HI was below 1.0. 

Total receptor risk to the CT on-property farmer was 1.9 x 

228, thorium-228, thorium-232, and uranium-238 in soil which accounted for 70 percent of the total 

receptor risk. Other contributors to risk were benzo(a)pyrene and dibenzo(a,h)anthracene in dust 

due primarily to radium-226, radium- 

. .  
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- affected beef and milk products which accounted for an additional 16 percent of the total receptor 

risk. Total HI was below 1.0. 

Total receptor risk to the perched groundwater user was 2.8 x 

228, thorium-228, thorium-232, and uranium-238 in surface soil which accounted for approximately 

60 percent of the total receptor risk and beef and milk products affected by dust containing arsenic, 

benzo(a)pyrene, and dibenzo(a,h)anthracene which accounted for another 25 percent of the total 

receptor risk. 

due mostly to radium-226, radium- 

The total receptor risk to the expanded trespasser exceeded 1.0 x 10” risk due mostly to external 

radiation from radium-226, radium-228, thorium-228, thorium-232, and uranium-238 in soil which 

accounted for approximately 86 percent of the total receptor risk. Total HI was below 1.0. 

Total risk and hazard for each user of the Great Miami River was below 1.0 x 10‘’ and 1.0, 

respectively. 

B.3.5 LIME SLUDGE PONDS 

B.3.5.1 Exnosure Point Concentrations 

Table B.3.5-1 summarizes the exposure scenarios evaluated to assess risks associated with the Lime 

Sludge Ponds. It also summarizes derivation of exposure concentration specific to this subunit. 

Exposure point concentrations for surface soil were derived from the analytical data on samples 

collected within the boundaries of the Lime Sludge Ponds subunit. For groundwater, modeled data 

indicated contaminants did not enter the aquifer underlying the Lime Sludge Ponds. Exposure point 

concentrations for air were derived using modeled data. Exposure point concentrations for surface 

waster and sediment were not determined because there was not data available. For this subunit, 

under future land use it was assumed that the on-property farmer resided adjacent to the Lime Sludge 

Ponds and simultaneously farmed that area. The farmer was placed adjacent to the Lime Sludge 

Ponds because the subunit is considered insufficiently stable to support a farm or agricultural 

structures. This, and other relevant information regarding exposure point concentrations for the Lime 

Sludge Ponds is summarized in Table B.3.5-1. 

4, LJ J 
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- Medhnn 
SIlrfaceSoill 
Air 

a 

Palamem 
SI37 
NP-237 
PB210 
w-238 
PU-239/240 
RA-224 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
u-235 
u-235t236 
U-238 

Torol Radiological Rid 
Arsenic 
&nzo(a)-- 
&nzo(a)pyrrnc 
&nzo(b)- 
& r y b  
carbazole 
D-a, h)anUnam 
Indcoo(l.2.3cd)pyrrne 
Hepcachlorcdibenzopdioxin 
Heptachlorodiknzohm 
Octachlorcdibcnzo-pdioxin 
Aroclor- 1254 
Aroclclr- 1260 

TaalQvmicalRid 

a 

I T W  

'- g& 

2.4E-07 1.28% 

5.8E-09 0.03% 
6.4E-10 0.00% 

3.8~- 20.m 
2.2E-06 11.78% 
l.lE-09 0.01% 

4.1E-06 22.05% 
4.7E-09 0.03% 
5.8E-06 31.02% 
3.3E-08 0.18% 

3.1E-07 1.66% 
1.4E-06 7.30% 
1.8E-05 95.79% 
3.9E-07 2.12% 
1.3E-08 0.07% 
1.2E-m 0.64% 
2.E- 0.13% 
1.4E-07 0.78% 

7.0E-08 0.38% 
1.7E-08 0.09% 
NIA 
NIA 
NIA 
NIA 
NIA 
7.8E-07 4.21% 

1.19% 

0.03 % 
0.00% 

18.96% 
10.92% 
0.01 % 

20.43 % 
0.02% 
28.74% 
0.17% 

1.53 % 
6.76% 
88.75% 
1.96% 
0.06% 
0.59% 
0.12% 
0.72% 

0.35% 
0.082 

3.90% 
1.9E-05 100.00% 92.65% 

ff-Rqrrty % T d  % T d  
Rcsidea Medium R c c c p a  
- Farmer && !t& 

6.0E-09 0.59% 0.52% 

5.2E-09 0.52% 0.45% 
5.4E-IO 0.05% 0.05% 

l.7E-09 0.17% 0.14% 
2.OE-10 0.02% 0.02% 
l.0E-I1 0.00% 0.00% 

2.2E-08 2.18% 1.90% 
3.3E-08 3.23% 2.81% 
2.9E-08 2.87% 2.49% 
1.9E-07 18.86% 16.40% 

1.2E-08 
7.OE-07 
1 .OE-06 
9.7E-09 
2.1E-11 
2.OE-10 
4.X-ll 
5.7E-IO 

1.22% 
69.23% 
98.94% 
0.96% 
0.00% 
0.02% 
0.00% 
0.06% 

1.06% 
60.19% 
86.02% 
0.841 
0.00% 
0.02% 
0.001 
0.05 % 

1.2E-IO 0.01% 0.01% 
2.8E-ll 0.00% 0.001 
NIA 
NIA 
NIA 
NIA 
NIA 
I.IE-08 1.06% 0.921 
I.OE-06 100.00% 86.94% 

TABLE B.3.432 
m L A N D u s E  

souDwmLANDFlLL 
SUMMARY OF TOTAL CARCINOGENIC RISK 

H-PropeW % T d  % Taal 
kr.Fumcr Medhrm Rccepa 
Fed.om.) g& p& 

2.OE-10 0.59% 0.29% 

1.7E-IO 0.52% 0.25% 
1.8E-11 0.05% 0.03% 

5.6E-I1 0.17% 0.08% 
6.68-12 0.02% 0.01% 
3.48-13 0.00% 0.00% 

7.3E-10 2.19% 1.06% 
l.lE-09 3.24% 1.57% 

6.3E-09 18.88% 9.17% 
9 . ~ 1 0  2 . m  1.39% 

4.1E-IO 
2.3E-08 
3.3E-08 
3.2E-IO 
7.2E-13 
6.6E-12 
1.4Ei12 
1.9E-I I 

1.22% 
69.18% 
98.94% 

O.%% 
0.0046 
0.02% 
0.00% 
0.06% 

0.59% 
33.60% 
48.05% 
0.47% 
0.00% 
0.01 % 
0.001 
0.03 % 

3.9E-12 0.01% 0.01% 
9.4E-13 0.00% 0.00% 
NIA 
NIA 
NIA 
NIA 
NIA 

3.3E-08 l00.0046 48.5641 
3.SE-IO. 1.06% 0.5241 

tff-Pr~perty % T d  % T d  
Rer.Child Mcdium Rcccpor 
Priv. om.) && && 

l.lEI0 0.57% 0.15% 

9.5511 0.50% 0.13% 
9.88-12 0.05% 0.01% 

3.OE-ll 0.16% 0.04% 
3.E-12 0.02% 0.01% 
1.9E-13 0.00% 0.00% 

4.OE-IO 2.10% 0.57% 
5.9E-10 3.11% 0.84% 
5.2E-IO 2.76% 0.74% 
3.sE-09 18.15% 4.90% 

2.2E-IO 
1.3E-08 
I.8E-08 
8.2E-IO 
1.E-12 
1.7E-11 
3.E-12 
4.8E-11 

1.18% 
66.64% 
95.24% 
4.32% 
0.01 % 
0.09% 
0.02% 
0.25 % 

0.32% 
17.98% 
25.70% 
1.17% 
0.00% 
0.02% 
0.01 % 
0.07% 

1.OE-ll 0.05% 0.01% 
2.4E-12 0.01% 0.00% 
NIA 
NIA 
NIA 
NIA 
NIA 

1.9E-08 100.00% 26.99% 
9.1E-IO 4.76% 1.28% 

Wf-fl-prope~ I f d  % T d  
Rcr.Child Mcdbrm RcCepa 
Fed.own.) gi& g& 

3.6E-12 0.57% 0.10% 

3.1E-12 
3.2E-13 

I .OE-12 
1.E-13 
6.1E-15 

1.3E-11 
1.9E-ll 
1.7E-I1 
l.1E-IO 

7.4E-12 
4.2E-IO 
6.OE-10 
2.7E-1 I 
6.OE-14 
5.6E-13 
l.2E-13 
1.6E-12 

3.3E- I3 
7.9E-14 
NIA 
NIA 
NIA 
NIA 
NIA 
3.OE-ll 
6.2E-IO 

0.50% 0.09% 
0.0546 0.01% 

0.16% 0.03% 
0.02% 0.00% 
0.00% 0.00% 

2.11% 0.38% 
3.12% 0.56% 
2.76% 0.5046 
18.18% 3.29% 

1.18% 0.21% 
66.59% 12.04% 
95.23% 17.22% 
4.33% 0.78% 
0.01% 0.0096 
0.09% 0.02% 
0.02% 0.00% 
0.25% 0.05% 

0.05% 0.01% 
0.01% 0.00% 

4.77% 0.86% 
100.00% 18.08% 

1 

3o-Roperty % T d  %Total 
Raidcnt Mcdium R e c e p a  

lrwrmfE) : w  &k 

2.3E-05 1.28% 0.82% 

l.lE-06 0.06% 0.04% 
1.2E-m 0.01% 0.00% 

3.SE-04 , 19.86% 12.76% 
2.0E-04 11.40% 7.32% 
1.5E-m 0.01% 0.01% 

3.8E-04 21.38% 13.73% 
2.4E-06 , 0.13% 0.09% 
5.4E44 30.08% 19.33% 
l.SE-05 0.82% 0.53% 

2.9E-05 
1.7E-04 
1 .EM 

3.0E-05 
- 1.3E-06 

1.2E-05 
2.6E-06 
I.5E-05 

I .64% 
9.39% 

%.06% 

, 0.07% 
0.69% 

I. 0.14% 
* 0.83% 

1.705 

1.05% 
6.03 % 
61.70% 

1.09% 
0.05% 
0.44% 
0.09% 
0.53% 

7.2E-06 0.40% 0.26% 
1.7E-06 0.10% 0.06% 

NIA I 
NIA 
NIA 
NIA 
NIA 
7.0E-05 3.94% 2.53% 
1.8EM 100.00% 64.24% 

5.98-08 0.04% 0.03% 
6.4E-09 0.00% 0.0096 

2 . 9 ~ ~  max 15.035 
1.7EM 11.69% 8.66% 
7.38-09 0.01% 0.00% 

3.2E-05 21.94% 16.25% 
1.7E-07 0.11% 0.08% 
4.92-05 30.86% 22.86% 
I.0E-06 0.69% 0.51% 

2.4E-06 
1.3E-05 
1.4E-04 
I .4E-06 
6.3E-08 
5.9E-m 
1.2E-m 
7.IE47 

1.68% 1.24% 
9.12% 6.76% 
97.70% 72.39% 
0.99% 0.73% 
0.04% 0.03% 
0.40% 0.301 
0.08% 0.06% 
0.49% 0.36% 

3.4E-07 0.24% 0.1891 
8.3E-08 0.06% 0.041 
NIA 
NIA 
NIA 
NIA 
NIA 
3.3E-06 2.30% 1.71% 
1 . m  100.0096 74.0991 
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FEMP-OU02-6 FINAL 
January 2 1, 1995 

- Mcdirrm 
surfaccW 
Air 

Pluam*cr 
-137 
Np-237 
PB210 

PU-239/240 
RA-z24 
RA-226 
RA-228 
SR-90 
TC-99 
TH-28 
TH-230 
TH-232 
U-234 
U-235 
U-235t236 

Pu-238 

u-238 

OO-Ropcrty % T d  % T d  
Rcsidcnt MediumRecepol - alildRiSl;w 

i .z-06 1.10% 0 . m  

7 . 7 ~ 4 8  0.05% 0.01% 

2 . 7 ~ ~  17.07% 4.18% 

1 . 4 ~ 4 8  0.01% 0.00% 

2 . 9 ~ ~  18.26% 4.48% 
7.2~418 0.05% 0.01% 

8.5E-09 0.01% 0.00% 

1.5E-05 9.77% 2.39% 

4.OEM 25.71% 6.30% 
5.OE-07 0.32% 0.08% 

2.2~-  1.38% 0.34% 
I.OE-05 6.62% 1.62% 

~ a a l ~ o d i d o g i c n l ~  
Ancnic 
W a ) a n d r r a c a u  

Bauo(b)flUaanmau 
W a ) P F =  

& r y b  
carbazole 
Diknzo(a. b)anthraceac 
1ndem(l.2.3cd)wrrnc 
Heptachlorodibenzo-pdioxin 
Heptachlmodibenzohan 
Octnchlmodiknzo-pdioxia 
Arocla-1254 
Aroclar-lzdo 

T a a l Q v m i c a l W  
Taal 

1 . 3 ~ a  8 o . w  19.69% 
1 . 3 ~ ~  8.318 2.04% 
5 . 9 ~ ~  0.388 0.09% 

LIEAX 0.73% 0.18% 
5.4E-06 3.49% 0.85% 

6.6E-06 4 . 2 %  1.03% 

3.2E-06 2.05% 0.50% 
7.7E-07 0.49% 0.12% 

3.1EM 19.66% 4.82% 
1.E- 100.00% 24.50% 

X Taal 
HOIIIC- Mcdhrm 
b u i l d e r R i s k  
2.9E-08 0.32% 
- -  
1.2E-08 0.13% 
2.- 0.31% 
3.1E-09 0.03% 
6.3E-09 0.07% 
6.1E-09 0.07% 
5.8E-07 6.50% 
4.4E-07 4.87% 
2.3E-09 0.03% 

l.lE-06 12.25% 

1.8E-06 19.83% 
6.8E-08 0.76% 
2.7E-08 0.30% 
1.2E-07 1.30% 
5.6E-07 6.28% 
4.8E-06 53.14% 

5.5E-07 6.14% 
2.5E-07 2.75% 
2.7E-06 30.05% 
4.9E-08 0.55% 
2.1E-07 2.32% 
1.9E49 0.02% 

1.8E-07 2.02% 

1.5E-08 0.16% 
8.OE-08 0.89% 

2.6E-08 0.29% 
4.2E-06 46.86% 
9.0E-06 IOo.00’A 

4.OE-11 0.0096 

7 . 4 ~ 4 9  0.085 

8.2E-08 0 . ~ 9 6  

m - 0 8  0.58% 

1 . 6 ~ 4  0.18% 

% T d  

Risk 
0.32% 
0.13% 
0.31 % 
0.03 % 
0.07% 
0.07% 
6.50% 

0.03% 
0.00% 

12.25% 
0.08% 

19.83% 
0.76% 
0.30% 
1.30% 
6.28% 

53.14% 
6.14% 
2.75 % 
30.05 % 
0.55 % 
2.32% 
0.02% 
0.92% 
2.02% 
0.5896 
0.16% 
0.89% 

0.29% 
45.50% 
98.64% 

Receptor - 

4.811 

0.185 

2.3EM 1.28% 

l.lE-06 0.06% 
1.2E-07 0.01% 

3.5E-04 19.86% 
2.0E-04 l1.408 
1.5E-07 0.01% 

3 . 8 ~ ~ .  21.38% 
2.4E-06 0.13% 
5.4E-04 30.08% 
I.5EM 0.8246 

2.9EM 1.64% 
1.7E-04 9.39% 
1.7E-03 96.06% 
3.0EM 1.70% 
1.3E-06 0.07% 
1 x 4 5  0.69% 
2.6E-06 0.14% 
1.5EM 0.83% 

7 x 4 6  0.40% 
1.7E-06 0.10% 

0.82% 

0.04% 
0.00% 

12.73% 
7.30% 
0.01 % 

13.705 
0.09% 

19.28% 
0.52% 

1.05% 
6.02% 

61.55% 

1.09% 
0.05 % 
0.44% 
0.09% 
0.53% 

0.26% 
0.06% 

7.0EM 3.94% 2.53% 
1 . 8 ~ 4 3  100.00% 64.075 

Great % T d  % T d  
Miami Rim 
Rec User 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N IA  
N IA  
NIA 
N IA  

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
N IA  
N IA  
NIA 
N IA  
N IA  
N IA  
NIA 
N IA  
NIA 

I i  Rim 
Res User 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

- 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Great % T d  X T d  
Miami Riva 
AK. user 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
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Medhrm Paramem 
sedimcol NP-237 

RA-226 
RA-228 
SR-90 
U-234 
u-235m 
U-238 

- 

Total Radiological Rid 

I 
surfacc INP-237 
Watcr RA-226 

RA-228 
SR-90 
U-234 
u-235m 
U-238 

Total Romblogcal Rid 

% Total 
5qaukd Medhm 

3.8E-08 2.74% 
6.0E-07 43.65% 
3.5E-07 25.36% 
1.3E-IO 0.01% 

'rrspasscrRbk 

2.7~2-09 0.20% 
4.9E-08 3.54% 
2.1E-07 15.08% 
1.2E-06 90.58% 

% Tapl 
Reccpor 

Risk - 
0.19% 
2.99% 
1.74% 
0.00% 
0.01 % 
0.24% 
1.03% 
6.20% 

7.8E48 5.66% 0.39% 
1.9E-09 0.14% 0.01% 
1.8E-08 1.30% 0.09% 
2.1E-08 1.57% 0.11% 
l.0E-08 0.76% 0.05% 
l.3E-07 9.42% 0.65% 
1.4E-06 100.00% 6.85% 
2.5E-09 4.13% 0.01% 
8.3E-10 1.36% 0.00% 
1.3E-10 0.21% 0.00% 
1.8E-09 2.%% 0.01% 
4.8E-09 7.78% 0.02% 
3.2E-10 0.52% 0.00% 
l.R-08 25.04% 0.08% 
2.6E-08 42.00% 0.13% 

3.2E-08 53.20% 0.16% 
9.8E-ll 0.16% 0.00% 
3.8E-10 0.62% 0.0046 
2.2E-09 3.64% 0.01% 
2.3E-10 0.38% 0.00% 
3.SE-08 58.00% 0.18% 
6.1E-08 100.00% 0.31% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 

NIA 

- Fanner &i& !ti& 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

3.4E-09 100.00% 0.30' 
3.4E-09 100.00% 0.30' 
NIA 
NIA 

NIA 

, 

3I-m~ % T d  % T a d  
cr.F- Mcdium Reccpa  

NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Fed.oIyn.) W 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

3.4EU9 100.00% 5.03% 
3.4E-09 100.00% 5.03% 
NIA 
NIA 

NIA 

m-fl-~opcrty % T d  % T d  
k r . O l i M  Mcdhrm Reccpor 
M v .  om.) ysJt 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA , 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

1.R-IO 100.00% 0.21% 
I.R-lO 100.00% 0.21% 

NIA 
NIA 

NIA 

~~ 

f f - R m  %Total % T d  
&r.Child .Medhrm Reccpor 
M.0Wn.l M ysJt 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

1.R-10 100.00% 4.27% 

NIA 
LR-IO m.oox 4.27% 

NIA 

NIA 

3o-Ropmy Res- 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Mcdium %Total R c c e p a  % T d  

u m e r o R &  

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

3.9E-08 100.00% 0.00 
3.9E-08 100.00% 0.00 

NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

2.3E-09 100.00% O.OO! 
2 . 3 W  100.00% 0.001 
NIA 
NIA 

NIA 
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2.oE-ll 7.00% 7.00% 
9.2512 3.25% 3.25% 
7.7~-II ~7.36% n.365 
3.4E-13 0.12% 0.12% 
l . z - I O  59.86% 59.86% 
2.E-IO 97.59% 9.8E-01 

aPrqmy %Tad % T d  
Res- M a i i u m R c c c p a  - Qlild &kJ 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- Medium 
SdimalI 

GMRSurface 
WaVr 

Gramdwarcr 

pachcd 
GnrmdwaDcr 

F E R \ C R U 2 ~ U M S W l - C i X . X L S ;  6nlW. 5: 12 

NIA 
NIA 
NIA 
NIA 
NIA 

paramacr 
NP-237 
RA-226 
RA-228, 
SR-90 
U-234 
u-235m 
U-238 

Ancnic 
Benzo(a)anthracar 
Bcnzo(a)pyrar 
Beryllknn 
Diknz(a.h)anthracm 

Total Rodidogical Risk 

Taol CYumical Risk 
T d  

NP-237 
RA-226 
RA-228 
SR-90 
U-234 
u - 2 3 5 m  
U-238 

Anenic 
&nzo(a)anthracaw 
W d P Y r a r  
B e r y b  

Total Rodiologcal Rid 

Dibnro(a,h)anthracm 
Taol Qvmkal Rid 

TOfdll 
NP-237 
RA-226 
RA-228 
SR-90 
U-234 
u - 2 3 5 m  
U-238 

Anenic 
&nzo(a)anfJmcenc 
&nzo(a)wrroc 
B n y b  
Dikm(a,h)anthracar 

TaalRomblogrcalRirA 

TaalCknliCdRiCl 
T U  

Taal mgid RiCl 
TC-9! 

Taal Radiobgical Rid 
carbazok 

T a a l C h m d c a l M  
T U  

TC-99 

PM 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.E-10 100.00% 100.00% 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

4.2E-m 100.00% 100.00' 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 

1.z- 100.00% 0.009 
1.m 100.00% 0.004 
NIA 
NIA 

NIA 

X T d  A T d  
H w -  M d k ~  RcccpOr 

&& 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA . 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 

NIA 

- u= - m -  Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NtA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

1.8- 25.90% 0.074 
1.8E-06 25.90% 0.07: 
5.3E-06 74.10% 0.19: 
5.3- 74.10% 0.191 
7.IE-06 I00.00% 0.264 

- RecUser && 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

6.6E-13 
1. I€- I2 
l.7E-13 
1.4E-12 
2.6E-12 
l.E-14 
8.4E-13 
6.8E-12 

0.23% 0.231 
0.38% 0.38: 
0.06% 0.064 
0.50% 0.50: 
0.93% 0.93! 
0.01% 0.01! 
0.30% 0.30: 
2.41% 2.41: 

Great % T d  % T a d  
l i a m i k  Medhnn Rcccpor 
R u U m  Risk - -  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

1.6E-I 1 
5.3E-12 
8.2E-13 
1.E-11 
3 .OE- IO 
2.OE-I2 
9.8E-11 
4.4E-IO 

0.39% 
0.13% 
0.02% 
0.28% 
7.32% 
0.05% 
2.35 % 
10.53% 

- 
0.39! 
0.13! 
0.021 
0.28' 
7.32' 
0.05' 
2.35' 
10.53' 

3.7E-m 88.31% 88.31' 
9.9813 0.02% 0.02' 

4.IE-I1 0.98% 0.98' 
2.3812 0.06% 0.06' 
3 . W  89.47% 8.9M 

3.9E-12 0.09% 0.09 

Gmat % T d  % T a d  
IiamiRivcr Medium R e y u x  
&.User !ti& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 

NIA 
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TABLE B.3.432 

I 

m0-3 I 
H a r ~ m o w n  INP-237 

RA-226 
RA-228 
SR-90 
U-234 
U-235/236 
U-238 

Ancnic 

&mo(a)pyrrnc 
&ry- 
Dbcnzo(a,h)anthncar 

T& Rndio&gical Rid 

TaalQvmicrrlRid 
TaOr 

NP-237 
PU-238 
w-239R40 
RA-226 
RA-228 
SR-90 
TH-28 
TH-230 
TH-232 
U-234 
U-235RM 
U-238 

FER\CRUZ 

% T d  % T d  
Expanded Medium Rcccptor 
rrrspasser E 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA - 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

M-ff-RoPerty 
Raidart 
Farmer - 
6.8E-IO 
3.8E-10 
4.E-ll 
2.9E-09 
3.E-10 
1.3E-10 
2.OE-10 
1.9E-IO 
5.8E-IO 
1.6E-09 

5.3E-09 
I .2E08 
2.0E-08 
3.E-IO 
3.2E-09 
6.6E-10 
5.OE-09 
1.8E-09 
4.4E-IO 
3.2E-08 

l.IE-IO 

%Total 8 T d  
Mcdium Recepor 

1.55% 0.06% 
0.86% 0.03% 
0.10% 0.00% 

0.85% 0.03% 
0.29% 0.01% 
0.44% 0.02% 
0.43% 0.02% 
1.33% 0.05% 
3.72% 0.14% 
0.2546 0.01% 
11.95% 0.45% 
28.37% 1.07% 
45.50% I.n% 
0.80% 0.03% 

1.51% 0.06% 
11.37% 0.43% 
4.18% 0.161 
1.01% 0.04% 
71.63% 2.71% 

- W R k J  

6.62% 0.25% 

7.26% o.nr 

4.4E-08 100.00% 3.79% 
1.2E-09 100.00% 0.10% 
1.2E-09 100.00% 0.10% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

8.4E-12 0.01% 0.00% 
2.8E-I4 0.00% 0.00% 
8.9E-15 0.00% 0.00% 
l.E-09 2.02% 0.13% 
4.4Ell 0.06% 0.00% 
2.5EIO 0.33% 0.02% 

1.4E12 0.00% 0.00% 
4.3E-I2 0.01% 0.00% 
3.3E-10 0.43% 0.03% 
2.2E-ll 0.03% 0.00% 
1.IE-09 1.39% 0.09% 
3.3E-09 4.28% 0.28% 

2.6E-13 0.00% 0.00% 

( - ~  
Xf--Ropey % T d  % T d  
Rcr.Fumer Medirm R c c e p a  
[Fcd.orm.) &k 

2.2E-ll 1.36% 0.03% 
1.2E-11 0.86% 0.02% 
1.4E-12 0.10% 0.00% 
9.7E-11 6.75% 0.14% 
4.2E-12 0.29% 0.01% 
4.2E-12 0.29% 0.01% 
6.4E-12 0.45% 0.01% 
6.3812 0.44% 0.01% 
1.9E-I1 1.33% 0.03% 
5.4E-11 3.74% 0.08% 
3.6E-12 0.25% 0.01% 
1.7E-IO 11.98% 0.25% 
4.OE-IO 28.04% 0.59% 
6.6E-IO 45.71% O.%% 
1.2E-I1 0.81% 0.02% 
l.lE-IO 7.30% 0.15% 
22-11 1.51% 0.03% 
1.6E-10 11.41% 0.24% 
6.1E-ll 4.21% 0.09% 
1.E-11 1.01% 0.02% 
I.OE-09 71.96% 1.52% 
l.4E-09 100.00% 2.11% 
1.2E-09 100.00% 1.68% 
1.2E-09 100.00% 1.68% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.8E-13 
9.2E-16 
2.9E-16 
5.2Ell 
1.4E-I2 
8.3E-12 
8.7E-15 
4.6E-I4 
1.4E-13 
1. IE-11 
7.3813 
3.E-ll 
l.1510 

0.01% 0.0046 
0.0046 0.00% 
0.0046 0.00% 
2.05% 0.08% 
0.06% 0.00% 
0.33% 0.01% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.00% 
0.43% 0.02% 
0.03% 0.00% 
1.39% 0.05% 
4.31% 0.16% 

ed) 
Xf-Ropey X T d  % T d  
Rer.ChiM Medium R c c e p a  

4.8E-ll 0.43% 0.0746 
2.7Lll 0.24% 0.04% 
3.OE-I2 0.03% 0.00% 
2.1E-10 1.83% 0.29% 
1.6E-11 0.14% 0.02% 
8.9E-12 0.0896 0.01% 

[Riv. om.) RkJ 

1.4511 0.12% 0.02% 
1.3E-ll 0.12% 0.02% 
4.IE-ll 0.37% 0.06% 

, 1.2E-IO 1.03% 0.16% 
7.8E-12 0.07% 0.01% 
3.7E-IO 3.30% 0.53% 
8.7E-10 7.74% 1.23% 
6.6E-09 58.62% 9.35% 
1.2E-10 1.03% 0.16% 
I.OE-09 9.34% 1.49% 
2.2E-10 1.94% 0.31% 
1.6E-09 14.65% 2.34% 
6.lE-10 5.38% 0.86% 
1.E-10 1.29% 0.21% 
1.OE-08 92.26% 14.?2% 
l.lE-08 100.00% 15.95% 
8.1E-I1 100.00% 0.12% 
8.1E-11 100.00% 0.121 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

6.4E-13 
2.9E-IS 
9.3E-16 
2.7E-10 
7.6E-12 
4.7E-11 
4.2E-14 
2.2E-13 
6.7E-13 
6.OE-11 
4.1512 
1.9E-IO 
5.8E10 

0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.69% 0.38% 
0.02% 0.01% 
0.12% 0.07% 
0.0096 0.00% 
0.00% 0.00% 
0.0046 0.00% 
0.15% 0.09% 
0.01% 0.01% 
0.50% 0.282 
1.50% 0.83% 

M-RcPmy 

;Fed. om.) 
Rei. CXld 

I .6E- 12 
8.7E-13 
9.8E-14 
6.9E-12 
8.6E-13 
2.9E-3-33 
4.5E-13 
4.4E-I3 
1.4E- I2 
3.8E- I2 
2.6E- 13 
1 . E - l l  
2.9E-11 
2.2E-IO 
3.8E-12 
3.E-11 
7.2E-12 
5.4E-11 
2.OE-I 1 
4.8812 
3.4E-IO 

X T d  % T d  
Medium R c c e p a  

0.43% 0.051 
0.24% 0.031 
0.03% 0.00% 

0.23% 0.02% 
0.0846 0.01% 
0.12% 0.01% 
0.12% 0.01% 
0.37% 0.04% 
1.03% 0.11% 
0.07% 0.01% 
3.29% 0.35% 
7.85% 0.84% 

58.55% 6.27% 
1.04% 0.119 
9.34% 1.00% 
1.93% 0.214 
14.62% 1.57% 
5.38% 0.584 
1.29% 0.144 
92.15% 9.879 

- R i s k R k J  

1.85% 0.20% 

3.Z-10 100.00% 10.71% 
8.1E-I1 100.00% 2.359 
8.1E-ll 100.00% 2.35% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.1E-14 0.00% 0.009 
9.6517 0.0046 0.009 

9.0512 0.70% 0.269 
2.95-13 0.0246 0.019 
1.5E12 0.12% 0.049 
1.4515 0.0046 0.009 
7.2E-15 0.00% 0.009 
2.2E-14 0.00% 0.009 
2.0512 0.15% 0.069 
1.3E-I3 0.01% 0.009 
6.4E-12 0.50% 0.189 

3.1E-17 0.00% 0.009 

1.9511 1.51% 0.569 

I 
\ ,  

Risk a m m W )  - 
3.4E-06 2.80% 
I.OE-08 0.01% 
I.IE-09 , 0.00% 
2.IE-06 , 1.76% 

I.lE-05 9.20% 
9.9E-09 0.01% 
9.4E-09 0.01% 
2.9E-08 0.02% 
3.5E-06 2.89% 
2.3E-07 0.19% 
1.lEM 9.26% 
3.2EM 26.42% 
5.IEM 41.95% 
4.0E-06 3.31% 
2.IEM 17.11% 
4.2E-06 3.48% 
3.3E-06 , 2.70% 
432-06 3.76% 
1.E-06 1.28% 
8.9LO5 73.58% 

3.2~47 0.27% 

- 
0.12% 
0.009 
0.001 
0.089 
0.01 9 
0.4041 
0.001 
0.00% 
0.009 
0.139 

0.409 
1.159 
1.829 
0.149 
0.749 
0.159 
0.129 
0.16% 
0.069 
3.199 

0.01 9 

1.2E-M 100.00% 4.349 
1.3E-08 100.00% 0.009 
1.3E-08 100.00% 0.009 

NIA 
NIA 
NIA , 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.0un 
1 . E - I O  
1.6E-11 
5.IE-06 
7.8E-07 
5 . O W  
2.3E-09 
2.2E-09 

. 6.7E-09 
3.0E-M 
2 . 0 u n  
9.6E-06 
6.9J2-05 

0.02% 0.014 
' 0.00% 0.009 

0.0046 0.009 
0.59% 0.199 
0.09% 0.039 
5.12% 1.809 
0.00% 0.009 
0.00% 0.009 
0.00% 0.001 
0.34% 0.119 
0.02% 0.019 
1.10% 0.349 
7.89% 2.489 

FEMP-OU02-6 FINAL 
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~ a n n e r ( q  E 
1.9E-07 2.80% 
5.6E-IO 0.01 % 
6.2E-ll 0.00% 
1.2E-07 1.76% 
1.8E48 0.27% 
6.1E-07 9.20% 
5.4E-10 0.01 % 
5.2E-IO 0.01% 
1.6E-09 0.02% 
1.9E-07 2.89% 
1.3E-08 0.19% 
6.1E-07 9.26% 
l.7E-06 26.42% 
2.8E-06 41.95% 
2 . m  3.31% 
I.IE-06 17.11% 
2.3E-07 3.48% 
1.8E-07 2.70% 
2.E-07 3.76% 
8.4E-08 1.28% 
4.9E-06 73.58% 

&It 

0.09% 
0.00% 
0.00% 
0.06% 
0.01 % 
0.31 % 
0.00% 
0.00% 
0.00% 
0.10% 
0.01 96 
0.31 % 
0.89% 
1.42% 
0.11% 
0.58% 
0.12% 
0.09% 
0.13% 
0.04% 
2.49% 

6.68-06 l00.00% 3.38% 
7.IE-10 I00.00% 0.00% 
7.1E-10 100.00% 0.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

l.IE-08 
7.6512 

2.4E-07 
3.6E-08 
2.3E-06 

8.92-13 

l.lE-10 
1.OE-IO 
3.2E-10 
I .4Em 
9.3E-09 
4.4un 
3.1E-M 

0.02% 0.01% 
0.00% 0.00% 
0.00% 0.00% 
0.54% 0.12% 
0.08% 0.02% 
5.17% 1.16% 
0.00% 0.00% 
0.00% 0.00% 
0.0046 0.00% 
0.31% 0.07% 
0.02% 0.00% 
1.00% 0.22% 
7.16% 1.61% 

B-3-155 
000376 



-1 .- 

- 
0.174 
0.07: 
0.004 
0.44: 
I .73 t  
0.01 5 
0.55: 
2.971 

2.48: 
0.00: 
0.00! 
0.09% 
0.00% 
2.57% 
5.54% 

I Tor0 
Homegrown ITC-99 

Becfmiillr 
@use 

A f f ~  

F E R \ C R U Z R M B Q S ~ M \ ~ ~ L - C U C . ~  * .  

NP-237 
RA-226 
RA-228 
SR-90 
U-234 
u - 2 3 5 m  
U-238 

Arsenic 
&nzo(a)anthracar 
Bcnzo(a)pyrrnc 
Bcry- 
Dibcnzda.h~anthracsnc 

Total Radiological Ric 

TaolQUWiCdRic 
TaC 

NP-237 
PU-238 
PU-239mO 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
u - 2 3 5 m  
U-238 

Toml Radobgicd Rir 

- w m R i s k  
2.4E-07 0.76% =% 
7.3E-IO 
8.IE-ll 
1.5E-07 
2.3E-08 
7.8E-07 
7.OE-10 
6.E-IO 
2.0E-09 
2.5E-07 
I .7Ea 
7.9E-07 
2.2E-06 
I .Ea 
1.3E-06 
6.8E-06 
1.4E-06 
I.IE-06 
1 SE-06 
5.0E-07 
2.9E-05 

0.00% 0.00% 
0.00% 0.0096 
0.48% 0.02% 
0.07% 0.00% 
2.49% 0.12% 
0.00% 0.00% 
0.00% 0.00% 
0.01% 0.00% 
0.78% 0.04% 
0.05% 0.0046 
2.51% 0.12% 
7.15% 0.35% 

52.98% 2.61% 
4.17% 0.21% 

21.56% 1.0646 
4.38% 0.22% 
3.41% 0.17% 
4.74% 0.23% 
1.61% 0.08% 
92.85% 4.58% 

3.1E-05 100.00% 4.93% 
9.2E-10 100.00% 0.00% 
9.2E-IO l00.00% 0.004; 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I SE-08 
I .E-1 1 
1.E-12 
9.0E-07 
1.4E-07 
9.3E-06 
3.6E-IO 
3.4E-10 
1 .OE-09 
5 . 4 w  
3 . m  
I .7E-06 
1.3E-05 

0.00% 0.004 
0.0046 0.004 
0.0096 0.004 
0.20% 0.144 
0.03% 0.024 
2.07% 1.469 
0.00% 0.004 
0.00% 0.004 
0.00% 0.009 
0.12% 0.099 
0.01% 0.014 

2.&?% 1.999 
0.395 o m  

% T d  % T d  
I-- Medirm R W  

Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

TABLE B.3.4-32 
(cmtinucd) 

pcrchcd % T d  % T d  Grui %Total % T d  
d w a t c r  Medium Recepca MiamiRim Mcdirrm Receptor 

Risk - u= - 
3.4E-06 2.80% 
I.0E-08 0.01% 
l.lE-09 0.00% 
2.IE-06 1.76% 

I.IE-05 9.20% 
9.9E-09 0.01% 
9.4E-09 0.01% 
2.9E-08 0.02% 
3.58-06 2.89% 
2.3E-07 0.19% 
I.IE-05 9.26% 
3.2E-05 26.42% 
5.1E-05 41.95% 
4.0E-06 3.31% 
2.IE-05 17.11% 
4.2E-06 3.48% 
3.38-06 2.70% 
4.5E-06 3.76% 
1.5E-06 1.28% 
8.9E-05 73.58% 

3 . 2 ~ 4 7  o m  

E!L 
0.12% 
0.00% 
0.00% 
0.08% 
0.01 % 
0.4096 
0.00% 
0.00% 
0.00% 
0.13 % 
0.01 % 
0.40% 
I .  14% 
1.82% 
0.14% 
0.74% 
0.15% 
0.12% 
0.16% 
0.06% 
3.19% 

1x44 100.00% 4.33% 
1.3E-08 100.00% 0.00% 
1.3E-08 100.00% 0.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.0E-07 
1 s - 1 0  
1.6E-11 
5.lE-06 
7.8E-07 
5.OE-05 
2.3EU9 
2.2Em 
6.7E-09 
3 .OE& 
2.0E-07 
9.6EX6 

0.02% 0.014 
0.00% 0.004 
0.00% 0.004 
0.59% 0.184 
0.09% 0.034 
5.72% 1.794 
0.00% 0.004 
0.00% 0.004 
0.00% 0.004 
0.34% 0.114 
0.02% 0.014 
1.10% 0.344 

6.9M5 7.89% 2.474 

RccUur @ - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

RcsUtcr &is& 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
Nf A 
NIA 

Grru % T d  % T d  
IiamiRiVa Mcdhnn R a ~ p  
AR.uur &i& !t& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

l.lE-09 3.03% 
4.5E-10 1.24% 
1.5E-12 0.00% 
2.9E-09 7.97% 
l.lE-08 31.15% 

3.6E-09 10.00% 
l.9E48 53.59% 

l.6E-08 44.T”x; 
5.E-12 0.02% 
l.2E-11 0.03% 
5.7E-IO 1.57% 
3.8E-12 0.01% 

7.6E-I I 0.21 % 

1.7E-08 46.41% 
3.6E-08 100.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
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5.2E-10 I00.00% 0.74% 
NIA 

%Total %Total 
Expsnded Medium Reccpa 
:rrspacser &k 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

5.2E-IO 100.00% 15.10% 
NIA 

NIA 

0.60% 4.3E-10 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

4.3E-10 

NIA 
NIA 
NIA 
NIA 
NIA 

1.ooSE-08 0.20% 

M-ff-RoPerty 
Ruident 
F- - 

9.2E-09 
5.2E-IO 
l.3E-08 
2.8E-09 
1.4E-09 
4. lE-08 
5.3E-09 
7.3E-08 
7.7E-08 
3.IE-09 

%Total %Tad 
Medium Rcccpor - R i s k &  

11.97% 0.79% 
0.67% 0.04% 

16.79% 1.11% 
3.61% 0.24% 
1.86% 0.12% 

53.84% 355% 
6.98% 0.46% 

I00.00% 659% 
100.00% 027% 

95.72% 6.3046 

3.1E-09 100.00% 0.271 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

2.3E-08 2.02 4 

TABLE B.3.4-32 
( - ~  

W-propcnY %Total % T a d  
Rer.Funur 
(Fed. own.) 

3.OE-IO 
I .rill 
4 2 - 1 0  
9. I E-I I 
4.E-I 1 
I .4E-09 

2.4E-09 
1.8E-IO 

Medium R c c c p a  

11.95% 0.44% 
0.68% 0.03% 

16.79% 0.62% 
3.60% 0.13% 
1.85% 0.07% 

6.98% 0.26% 
95.69% 3.531 

- Riskw 

53.045 1.98% 

2.sE-09 100.0096 3.69% 
3.1E-09 100.00% 4.591 

3.IE-09 300.00% 4.5991 
NIA 
NIA 
NIA 
NIA 
NIA 

' NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

2.3E-08 

a) 
M-ROpcrty %Total %Total 
ks.QliM Medkrm Rcccpto 

2.2E-09 5.52% 3.06% 

7.4E-09 18.95% 10.49% 
l.6E-09 4.08% 2.26% 

2.4E-08 60.74% 33.65% 
3.1E-09 7.88% 4.36% 
3.8E-08 98.50% 54.56% 

R i v .  own.) E E 
3.OE-10 0.76% 0.42% 

2.2E-IO 0.57% 0.32% 

3.9E-08 IOO.00% 55.39% 
5.2E-IO 100.00% 0.74% 

W-Ropmy 
RES. child 

p d .  om.) 
7.1E-ll 
9.9E-12 
2.4E-IO 
5.E-I  I 
7.3E- 12 
7.8E-IO 
I .OE-10 
I .3E-09 

% Total 
Medium 

Risk 
5.51% 

18.95% 
4.06% 
0.57% 

60.74% 
7.87% 

98.49% 

- 
0.77% 

% Total 
R c c c p a  

Risk 
2.05% 
0.29% 
7.05% 
1.51% 
0.21 % 

22.59% 
2.93% 

36.62% 

- 

l.3E-09 100.00% 37.18% 
5.2E-IO 100.00% 15.10% 

NIA 
N IA  ' 

NIA  
N IA  
N IA  
N IA  

NIA 
N IA  
N IA  
NIA 
N IA  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

On-Ropmy %Total %Total 
R a i d e n  Mcdirm Rcccp@r 

6.7EM 7.72% 2.42% 
I.IEM 1.25% 0.39% 
2.0E-04 22.43% 7.04% 

3.1E-M 0.36% 0.11% 
4.2E-04 48.36% 15.17% 
6.2EM 7.16% 2.2491 
8.0E-04 92.11% 28.8991 
8.E- 100.00% 31.371 
3 x 4 8  100.00% 0.001 

armrm4E) - Risk gisJ 

4.2EM , 4.87% 1.51% 

3.5E-08 100.00% 0.0091 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

I .4EW 0.054 

k- 

E E L c ! 2  
RCSidQt 

3.8E-M 
5.58-07 
9.9E-M 
2.lE46 
1.8E-07 
2. IEM 
3.1E-M 
4.lEM 
4.4E-05 
I .7E-09 

% Total 
Mcdiran 

Risk - 
8.55% 
1.25% 

22.39% 
4.82% 
0.40% 
48.28% 
7.14% 

92.84% 
100.00% 
100.00% 

% Tad 
R c c c p a  

Risk 
1.92% 
0.28% 
5.03% 
I .08% 
0.09% 

10.858 
I .61% 

22.47% 
0.00% 

- 

m.865 

1.7E-09 100.00% 0.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

1.1E-07 0.051 

[ A L L m I A  2.0M 1- 6.- 7.oEos 3.53-09 2.8EoJ 2.0- I 
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FEMP-OU02-6 FINAL I 

S O Y  January 2 1, 1995 c 

I T &  %T& 
Hw- Medium R- 
Lui IderRisk E - -  
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

~ NIA 

4.5E-04 100.00% 70.56% 
5.9E-09 100.00% 0.00% 

kRopmy % T d  % T a d  
R a W  M e d h r m R c c c p a  

1.6E-05 3.52% 2.48% 
6.3E-06 1.39% 0.98% 
l.lE-04 24.98% 17.63% 

4.9E-07 0.11% 0.08% 
2.4E-04 53.84% 31.99% 
3.6u15 1.97% 5.62% 
4.4E-04 97.18% 68.58% 

- CtddmRisk 

2 . 4 ~ 4  5.38% 3.80% 

NIA 

(GMR 
surface 
warm 

mated) 

RA-m 
RA-228 
SR-90 
u-234 
u - 2 3 5 m  
U-238 

Ancnic 
Bcnzo(a)aatfuaccnc 
&nzo(ahv- 
Bcryuhrm 

Total Radiological Risk 

Diknzo(a.h)antbraKnc 
Total Qlmdcol Risk 

Taal 

5.9E-09 100.00% 0.00% 
NIA 

2.6E-08 0.00% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

TABLE B.3.432 
(canhlscd) 

perched % T a d  % T d  
~ran-dwatcr Medium R e c c p a  

U S 3  
6.7E-05 7.?2% 2.42% 
I.IE-05 1.25% 0.39% 
2.0E-04 22.43% 7.02% 
4.2E-05 4.83% 1.51% 
3.1E-06 0.36% 0.11% 
4.2E-04 48.36% 15.13% 
6.2E45 7.16% 2.24% 
8.0E-04 92.11% 28.82% 

R& - Risk - - 

8.7E-04 l00.0046 31.29% 
3.58-08 100.00% 0.00% 

3 . 5 0 8  I00.00% 0.00% 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

1.4E46 0.051 

G m  % T d  %foul 
HiamiRkr Medium Recepor - RccUsm w w 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

N/A 

Gmu % T d  % T a d  
VliamiRivcr Medhnn R q  
R a U s c r  Risk - -  

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

~~~ 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

1 

NIA 

Grru %Total %T& 
VliuniRivcr Mcdhmr Rcccpmr 
& . U S 3  && Rir)r 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

2.2E-08 3.50% 3.319 
4.0E-08 6.54% 6.189 
I.1E-IO 0.02% 0.029 
3.IEM 51.12% 48.289 
1.7E-07 28.15% 26.599 
1.2E-09 0.19% 0.189 
5.6E-08 9.04% 8.349 
6.1E-07 98.56% 93.099 

8.7E-09 1.41% 1.339 
5.2E-12 0.00% 0.009 
3.1E-ll 0.01% 0.004 
1.4E-10 0.02% 0.029 
5.3E-ll 0.01% 0.014 
8.9E-09 1.44% 1.364 
6.2E-07 100.00% 94.464 
NIA 

B-3-158 

000379 



a 

Medium Parameter - -  
Surface Soil Antimony 
Air Arsenic 

B e r y l l i i  
T d  

Scdimenr Anenic 
Beryllium 
U-TOTAL 

%Total %Total 
Erpanaed Medium Receptor 
Trespasser Risk W 

1.2E-03 36.82% 0.43% 
2.0E-03 63.18% 0.74% 
3.28-03 100.00% 1.18% 
8.6E-04 0.33% 0.31% 
2.4E-03 0.91% 0.87% 
2.6E-01 98.75% 93.48% 

Totall 2.6E-01 100.00% 94.66% 
Surface IArscnic I 3.6E-04 3.16% 0.13% 

Off-Rop~rty %Total %Total 
Res.Farmer M e d i i  Receptor 
p r iv .0wn . l  &sJ w 

NID 
NID 
NID 

NIA 
NIA 
NIA 

NIA 

Off-Prqrrty %Total %Total OfT--Roperty %Total %Total 
R a . F m c r  Medii Receptor R a . C h i l d  M e d i i  Receptor 
JFcd.Om.1 S (Riv.0wn.) E Icisl; 

NID NID 
NID NID 
NID NID 

NIA NIA 
NIA NIA 
NIA NIA 

NIA NIA 

Affected 

Affected) 

Water 

GMR Surface 
Water 

Homegrown 
Pr&C 

(Dust 
AffCCted) 

Homegrown 
produce 

(GMR Surface 
Water 

Beryllium 4.7E-06 0.04% 0.00% 
U-TOTAL l.lE-02 %.80% 4.03% 

Total l.lE-02 100.00% 4.16% 
Arscnic NIA 
Beryllium NIA 
U-Total NIA 

Arsenic NIA 
Beryllium NIA 

NIA 

Arscnic NIA 
Beryllium NIA 
U-"oral NIA 

NIA 

Total 

TOtal 

I NIA 

NIA 

NIA 
NIA 
NIA 

NIA 

NIA NIA 
NIA NIA 
NIA NIA 

3.8E-05 99.39% 68.25% 
2.3E-07 0.61% 0.42% 

3.8E-05 IJo.00% 68.66% 
NIA 
NIA 
NIA 
NIA 

1.7E-05 99.62% 31.22% 
6.6E-08 0.38% 0.12% 
1.8EM 100.00% 31.34% 

NIA 
NIA 
NIA 

1.3E-06 99.60% 68.34% 1.5E-04 99.39% 7497% 
5.0E-09 0.40% 0.27% 8.9E-07 0.61% 0.46% 

1.3E-06 100.00% 68.62% I.5E-04 I00.00% 75.42% 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

5.7E-07 99.62% 31.27% 4.8E-05 99.75% 24.51% 
2.2E09 0.38% 0.12% I.ZE-07 0.2546 0.06% 
5.8EM 100.00% 31.38% 4.8EM 100.00% 24.581 
NIA NIA 

NIA I NIA 

Xf-Prcpcny %Total %Total 
Ra. Child M e d i i  Reccptor 
pd.OmJ !&k ysJ 

NID 
NID 
NID 

NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

4.88-06 99.76% 75.184 
1.2E-08 0.24% 0.181 

4.8E-06 100.00% 75.361 
NIA 
NIA 
NIA 
NIA 

1.6E-06 99.75% 24.581 
4.0E-09 0.25% 0.064 
1.6E-06 100.00% 24.64% 
NIA 
NIA 
NIA 

On-Property %Total %Total 
Resident M e d i i  Receptor 

Farmer(RME1 Icisl; 

5.7E-02 83.32% 19.31% 
I.IE-02 16.68% 3.88% 
6.88-02 100.00% 23.25% 

NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

9.6E-02 99.84% 32.90% 
I.SE-04 0.16% 0.05% 

9.6E-02 100.00% 32.95% 
NIA 
NIA 
NIA 
NIA 

1.3E-01 99.89% 43.75% 
1.4E-04 0.11% 0.05% 
1.3E-01 100.00% 43.80% 

NIA 
NIA 
NIA 

F!3\CRUZRI\AEQ\SWL-CocN.XLS: 6/6/W, 1034 PM 
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TABLE B.3.4-33 
(eOntinUed) 

On-Ropcny %Total % T d  % T d  % T d  Great %Total %Tml On-Ropcny %Total %Total 
Resident M e d i i  Receptor 

Farmer (CQ - Risk & 

2.IE-02 93.60% 17.29% 
1.4E-03 6.40% 1.18% 
2.2E-02 100.00% 18.48% 

NIA 
NIA 
NIA 

Great %Total %Total 
M h i R i  M e d i i  Rcecpor 
RuUscr 

NIA 

NIA 
NIA 

Gmt  %Total %Total 
MiamiRi  M e d i i  Rcecptor 
AR.USC~ Hazard Hazard 

NIA 

NIA 
NIA 
NIA 

4.IE-02 99.84% 34.58% 
6.5E-05 0.16% 0.05% 

4.1E-02 I00.00% 34.63% 
NIA 
NIA 
NIA 
NIA 

5.6E-02 99.89% 46.84% 
6.48-05 0.11% 0.05% 
5.6E-02 100.00% 46.89% 

NIA 
NIA 
NIA 

Resident M e d i i  Rcccwlr Home- M e d i i  RCC~IOI  

2.9E-01 93.60% 27.93% 
2.OE-02 6.40% 1.91% 
3.lE-01 I00.00% 29.84% 

NIA 
NIA 

M h i R i m  Medium R ~ e p t o r  
RceUxr  Hazard Hazard --- 

NIA 
NIA 
NIA 

Wider Risk &k 
=I 67.69% 67.69% 

M e d i i  
Surface Soill 
Air 

scdmcnt 

Surface 
Water 

GMR surface 
Water . 

Homegrown 
Rcducc 

(Dust 
AffCCICd) 

Homegrown 
Rcducc 
(GMR Surface 

Water 
AffCCICd) 

BccflMilk 
(Dust 

AffCCICd) 
BeeflMilk 
(GMR Surface 

Water 
Affected) 

I.SE-01 31.87% 31.87% 
2.1E-03 0.44% 0.44% 
4.8E-01 I00.00% 100.00% 
NIA 
NIA 
NIA 

Parameter - -  
Antimony 
Arsenic 
Beryllium 

Arsenic 
Beryllium 
U-TOTAL 

Arxnic 

Total 

?-oral 

Toll% 
Arsenic 
Beryllium 
U - T d  

Arsenic 
Beryllium 

rota 

rota 
Arsenic 
Beryllium 
U-Total 

rota 
Ancnic 
Beryllium 

Arsenic 
Beryllium 
U-Total 

Tora 

Tora 

NIA 
NIA 
NIA 

NIA 
NIA 

2.IE-07 9.57% .9.57% 
2.6E-IO 0.01% 0.01% 
2.OE-06 90.42% 90.42% 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 

NIA 

NIA 
NIA 

3.7E-01 99.84% 35.93% 

NIA 8.88-08 77.7346 ~1 .73% 

NIA 2 . ~ ~ - 0 8  22.23% 22.23% 
NIA 4.9E-ll 0.04% 0.04% 

I.IE-07 100.00% 100.00% 
NIA NIA 

NIA 
NIA 

5.8844 0.16% 0.06% 

3.7E-01 100.00% 35.99% 
NIA 
NIA 
NIA 
NIA 

3.5E-01 99.92% 34.14% 
2.6EW 0.08% 0.03% 
3.5E-01 100.00% 34.17% 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 

3.IE-05 40.25% 28.869 
1.7E-08 0.0246 0.024 
4.68-05 59.73% 42.829 

7.7EM 100.00% 71.699 
NIA 
NIA 

1.6E-05 54.60% 15.469 
6.4E-09 0.02% 0.0191 
1.4E-05 45.38% 12.859 

3.0E-05 I00.00% 28.319 

NIA I NIA 

2.2E-06 I00.00W l00.00Xl 
NIA I NIA 
NIA 
NIA 

NIA I NIA 

IALL MEDIA 1.2E-01 l.OE+W 4 . 5 0 1  l.lE-07 2.ZE-06 l.lE-04 I 
NIA signifies h a t  exposure of he receptor to thc hdicad m e d i i  is not applicable. 
NID - NOI determined kcawe toxicity dam are not available. 

FER\CRU2RI\ABQ\SWL-COCN.XLS: 6/6/W. 1034 PM 



TABLE B.3.5-1 

LIME SLUDGE PONDS 
EXPOSURE POINT CONCENTRATIONS FOR SCENARIOS EVALUATED 

Current Land Use ReceDtor Direct Contact Medium 
~~ 

Route of ExDosure I Exwsure Point Concentration 

Zurrent Access Controls 
current use of FEMP 
:ontinues, DOE 
Iwnership) 

Trespassing Youth surface soil surface soil within subunit incidental ingestion 
dermal contact 
external radiation 

inhalation of particulates,. 
radionuclides, volatiles, and gases 

air maximum estimated on-subunit current 
concentrations derived from airborne 
soil air modeling results 

not quantified; surface water data not 
available 

surface water incidental ingestion 
dermal contact 

sediment incidental ingestion 
dermal contact 
external radiation 

not quantified; sediment data not 
available 

Off-Property Resident Farmer 
(adult and child), homegrown 
produce off-property, 
livestock grazing off-property 

air inhalation of particulates, volatiles, 
and gases 

maximum estimated off-property 
current concentrations derived from 
airborne soil air modeling 
concentrations \ 

plants (homegrown 
produce) 

ingestion of fruits and vegetables maximum estimated off-property 
current concentrations derived from 
deposited airborne soil air modeling 
results 

livestock (grazing at 
property boundary) 

ingestion of milk and beef maximum estimated off-property 
current concentrations derived from 
deposited airborne soil air modeling 
results 

Groundskeeper air inhalation of particulates, volatiles, 
and gases 

maximum estimated on-subunit current 
concentration derived from air 
modeling 

soil ingestion 
dermal contact 
external radiation 

surface soil within subunit 

~ R \ C R ~ 2 ~ \ N ~ ~ G \ A P P - B \ T ~ 3 . 5 . l W ~ ~ ~  12. 1995 8: 14pm 



r 

~~~~ ~~~ ~~ 

ingestion 
dermal contact 

ingestion 

ingestion of fruits and vegetables 

TABLE B.3.5-1 
(Continued) 

~~ 

ingestion 
dermal contact 
inhalation 

~~~ 

Current Land Use 

Current Access Controls 
:current use of FEMP 
:ontinues, DOE 
3wnership) (contined) 

Current Without Access 
Controls (current use of 
FEMP continues) 

Re 

Great Miami 
River Users 

ptor 

Recreational 
User 

Agricultural 
User 

Household 
User 

User of Meat and Milk 
Products, 

UZRI\NMG\APP-B\TAB3.5- IUanunv 12. 1995 8: 14pm v 

I ~ x p o s u m  Point Concentration Direct Contact Medium I Route of Exposure 

surface water 

fish 

plants (homegrown 
produce imgated with 
water from Great Miami 
River) 

livestock (grazing on 
crops imgated with water 
from Great Miami River) 

ingestion of beef and milk 

not quantified; Lime Sludge Ponds do 
not impact Great Miami River 

not quantified; Lime Sludge Ponds do 
not impact Great Miami River 

not quantified; Lime Sludge Ponds do 
not impact Great Miami River 

~~~~ ~~ ~~ 

not quantified; Lime Sludge Ponds do 
~ not impact Great Miami River 

surface water not quantified; Lime Sludge Ponds do 
not impact Great Miami River 

livestock (grazing on- 
property) 

~ ~~ ~ 

ingestion of milk and beef maximum estimated on-property 
current concentrations derived from 
deposited airborne soil air modeling 
results 



TABLE B.3.5-1 
(Continued) 

Receptor 

bture Off-Property 
:armer (adult and child), 
omegrown produce 
ff-PropertY, livestock 
,razing off-property, 
,roundwater off-property 

Future Land Use 

'ederal Ownership 

Direct Contact Medium Route of Exposure 

air inhalation of particulates, volatiles, 
and gases 

ingestion of fruits and vegetables 'plants (homegrown 
produce) 

livestock (grazing at 
property boundary) 

ingestion of milk and beef 

3xpanded Trespasser 

groundwater ingestion 
dermal contact 
inhalation 

air inhalation of particulates, 
youth) 

Agricultural 
User 

;reat Miami 
tiver Users 

plants (homegrown 
produce irrigated with 
water from Great Miami 
River) 

ingestion of fruit and vegetables 

I I radionuclides: volatiles. and gases 

livestock (grazing on crops 
imgated with water from 
Great Miami River) 

surface water 

ingestion of beef and milk 

Recreational surface water 
User I 

incidental ingestion 
dermal contact 
incidental ingestion 
dermal contact 
external radiation 
ingestion 
dermal contact 
external radiation 
ingestion 
dermal contact I fish I ingestion 

~ 

Exposure Point Concentration 

maximum estimated off-property future 
woncentrations derived from airborne soil air 
modeling results 
maximum estimated off-property future 
:oncentrations derived from deposited airborne 
roil air modeling and groundwater modeling 
results 
maximum estimated off-property future 
concentrations derived from deposited airborne 
soil air modeling and groundwater modeling 
results 
modeled groundwater concentrations off-site at 
time when concentration is greatest 

maximum estimated on-subunit airborne 
modeling results ' 

not quantified; surface water data not available 

not quantified; sediment data not available 

surface soil within subunit 

not quantified; Lime Sludge Ponds do not 
impact Great Miami River 

not quantified; Lime Sludge Ponds do not 
impact Great Miami River 
not quantified; Lime Sludge Ponds do not 
impact Great Miami River 

not quantified; Lime Sludge Ponds do not 
impact Great Miami River 

FER\CRU2RI\NMG\APP-B\TAB3.5-IWanua~ 12. 1995 8: 14pm 



TABLE B.3.5-1 
(Continued) 

Receptor 

Great Miami Household 
River Users User l- (continued) 

F u t u r e T a n d  Use 

I 

Future On-Property (Solid 
Waste Landfill) Resident 
Farmer (adult and child), 
homegrown produce on- 

' property, livestock grazing 
on-property, groundwater 
on-property, RME and CT 
estimates 

:ederal Ownership 
Continued) 

Direct Contact Medium 

surface water 

air 

1 plants (homegrown 
produce) 

livestock (grazing on 
property) 

groundwater 

surface soil 

waste materiaVsubsurface 
soil 

air 

Vithout Federal 
Iwnership 

Route of Exposure Exposure Point Concentration 

ingestion 
dermal contact 
inhalation of particulates, volatiles, 
and gases 
inhalation of particulates, volatiles, 
gases, and indoor radon 

ingestion of fruits and vegetables 

not quantified; Lime Sludge Ponds do not 
impact Great Miami River 

maximum estimated on-property future 
concentrations from airborne soil modeling 
results; indoor radon quantitated 
maximum estimated on-property future 
concentrations derived from deposited airborne 
soil air modeling results and groundwater 
modeling results 
maximum estimated on-property future 
concentrations derived from deposited airborne 
soil air modeling results and groundwater 
modeling results 

ingestion modeled groundwater concentrations underlying 
dermal contact Lime Sludge Ponds at time when concentration 
inhalation is greatest 
incidental ingestion surface soil within Lime Sludge Ponds 
dermal contact 
external radiation 
external radiation 
incidental ingestion Ponds anticipated 
dermal contact 
inhalation of particulates, volatiles, 
and gases Ponds anticipated 

ingestion of milk and beef 

not quantified; no building on Lime Sludge 

not quantified; no building on Lime Sludge 

Future Homebuilder I- 
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Future Land Use Route of Exposure 

inhalation of particulates, volatiles, 
gases, and indoor radon 

Vithout Federal 
Iwnership (Continued) 

Exposure Point Concentration 

maximum estimated on-property future 
concentrations from airborne soil modeling 
results; indoor radon quantitated 

Receptor 

Future Perched 
Groundwater User 
homegrown produce 
on-property, livestock 
grazing on-property, 
groundwater on-property 
(Solid, Waste Landfill and 
Lime Sludge Ponds only) 

incidental ingestion, 
dermal contact, 
inhalation of volatiles released 
during household use 
incidental ingestion 
dermal contact 
external radiation 

Future Perched 
Groundwater User 
homegrown produce on- 
property, livestock grazing 
on-property, groundwater 
on-property (Solid Waste 
Landfill and Lime Sludge 
Ponds only) (Continued) 

~ ~~~ 

maximum modeled groundwater concentration 
in perched groundwater underlying the Lime 
Sludge Ponds 

surface soil within subunit 

TABLE B.3.5-1 
(Continued) ' 

Direct Contact Medium 

air 

plants (homegrown 
produce) 

livestock (grazing on- 
property) 

perched groundwater 
directly underlying subunit 

surface soil 

ingestion of fruits and vegetables 

ingestion of milk and beef 

maximum estimated on-property future 
concentrations derived from deposited airborne 
soil air modeling results and groundwater 
modeling results 
maximum estimated on-property future 
concentrations derived from deposited airborne 
soil air modeling results and groundwater 
modeling results 
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B.3.5.2 Constituents of Potential Concern 

The CPCs quantified for the Lime Sludge Pond surface soil and waste material are summarized in 

Table B.3.5-2 (a) and (b) respectively (Attachment B.111) along with relevant information regarding 

frequencies of detection data distribution, 95 percent UCLs, etc. Table B.3.5-3 summarizes CPCs for 

the Lime Sludge Ponds by medium. 

B.3.5.3 

The scenarios characterized for the Lime Sludge Ponds assuming continued DOE ownership with 

access controls include a trespassing youth; the off-property farmer and resident child using food 

products from livestock grazing off-property and produce grown off-property; and an on-property 

groundskeeper contacting on-site contaminants in air and soil. In the event that the FEMP lost access 

controls, a current user of meat and milk product from livestock grazed on-property was also 

evaluated. The users of the Great Miami River receptors were not evaluated for the Lime Sludge 

Ponds because the Lime Sludge Ponds do not impact the Great Miami River. 

Risk Characterization for Current Land Use 

B.3.5.3.1 TresDassinf! Youth 

Risk was characterized for the trespassing youth contacting CPCs via ingestion and dermal contact 

with surface soil within the subunit; external radiation resulting from exposure to surface soil within 

the subunit; and inhalation of airborne particulates. Exposure point concentrations for the exposure to 

surface soil were based on analytical data while the inhaled particulate concentration was based on air 

modeling results as described in Section B.2.0, Appendix A, and Section 5.0 of this RI report. 

Risks and hazards calculated for the trespassing youth exposed to contaminants in surface soil are 

presented in Table B.3.5-4 (Attachment B.111). Total risk due to all CPCs in surface soil by all routes 

of exposure was 1.1 x 
lo"), radium-228 (1.0 x lo-') thorium-228 (3.5 x lo-'), and thorium-232 (2.4 x lo-'). Total chemical 

HIS calculated for a trespassing youth exposed to CPCs in soil did not exceed HI of 1.0. 

This was primarily due to external radiation from qadium-226 (2.5 x 

B.3.5.3.2 Current Off-Pronertv Farmers 

Risks were characterized for the off-property farmer and resident child contacting CPCs via inhalation 

of airborne particulates and ingestion of homegrown produce on which airborne particulates were 

deposited; and ingestion of milk and beef from livestock grazing on off-site grasses on which airborne 
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TABLE B.3.5-3 
LIME SLUDGE PONDS 

OPERABLE UNIT 2 CONSTITUENTS OF POTENTIAL CONCERN 

Surface Soil 
~~ ~ 

arsenic 

beryllium 

lead 

cesium- 137 

neptunium-237 

plutonium-238 

plutonium-2391240 

radium-226 

radium-228 

strontium-90 

thorium-228 

thorium-230 

thorium-232 

thorium-total 

uranium-234 

uranium-2351236 

uranium-23 8 

uranium-total 

Aroclor-1254 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(g,h,i)perylene 

bis(2-Ethylhexy1)phthalate 

dibenzo(a, h)anathracene 

ideno( 1,2,3-cd)pyrene 

phenanthrene 

Waste Material 

arsenic 

beryllium 

lead 

cesium-137 

neptunium-237 

plutonium-238 

plutonium-2391240 

radium -226 

radium -22 8 

strontium-90 

technetium-99 

thorium-228 

thorium-230 

thorium-total 

uranium-234 

uranium-235/236 

uranium-23 8 

Aroclor- 1254 

benzo(g,h,i)perylene 

dibenzo(a,h)anthracene 

ideno( 1,2,3-cd)pyrene 

phenanthrene 

1,1,2trichlorotriflurorethane 

1,2-diethylbenzene 

acrylonitrile 

Perched Water 

ieptunium-237 

;trontium30 

.echnetium-99 

usenic 

I ,  1,2-trichlorotrifluoroethane 

I ,2-diethylbenzene 

~~~ ~ 

Sroundwater (GMA) 

echnetium-99 
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particulates were deposited. For all of these routes of exposure, the exposure point concentration was 

based on air modeling results as described in Section B.2.0, Methodology. 

The risks and hazards calculated for the off-property farmer and resident child exposed to surface soil 

are presented in Tables B.3.5-5(a) and B.3.5-5(b), respectively (Attachment B.111). The total risk 

associated with CPCs in surface soil was 1.3 x lo-? and 2.4 x 

respectively. Total HIS were below 1.0. 

for the farmer and child, 

Risks and hazards associated with ingestion of CPCs in beef and milk for the off-property farmer and 

resident child are given in Tables B.3.5-6(a) and B.3.5-6(b), respectively (Attachment B.111). Total 

risk for all CPCs consumed in beef and milk was 1.7 x l o 8  and 10 x-' for the farmer and child, 

respectively. Total HIS for all CPCs consumed in beef and milk were well below 1.0 for both the 

farmer and child. 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-site farmer 

and resident child are given in Tables B.3.5-7(a) and B.3.5-7@), respectively (Attachment B.111). 

Total risk for all CPCs consumed in homegrown produce was 6.8 x 

and child, respectively. Total HIS for all CPCs consumed in homegrown produce were well below 

1.0 for both the farmer and child. 

and 1.9 x109 for the farmer 

B.3.5.3.3 

Risk was characterized for a current user of milk and meat products from livestock potentially grazing 

within the Lime Sludge Ponds boundaries. Exposure point concentrations in meat and milk were 

derived from the maximum on-property current deposition rates of airborne Lime Sludge Ponds 

surface soil. Risks and hazards to the current user of meat and milk products from livestock grazing 

on-property are summarized in Table B.3.5-8 (Attachment B.111). Total risk was 1.4 x 10" due to the 

cumulative presence of all CPCs. Total HI was below 1.0. 

Current User of Meat and Milk Products 

B.3.5.3.4 Current Groundskeeper 

Risks and hazards to the current groundskeeper are given in Table B.3.5-9 (Attachment B.111). Total 

risk from soil was 4.5 x l o 5  due primarily from external exposure to radium-226 (9.3 x lo-'), 

radium-228 (3.8 x los6), thorium-228 (1.3 x lo-'), thorium-232 (9.0 x 

lo-'). The HI was less than 1.0. 

and uranium-238 (3.9 x 
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0 B.3.5.4 

The future scenarios characterized for the Lime Sludge Ponds assuming continued federal ownership 

are the off-property farmer and resident child and an expanded trespasser. Future scenarios 

characterized for the Lime Sludge Ponds assuming private ownership are an on-property farmer and 

resident child living and farming adjacent (outside the subunit battery limit) to the Lime Sludge 

Ponds. Risks for a future homebuilder were not evaluated because no building directly on the Lime 

Sludge Ponds is anticipated. Risks for a future perched groundwater user were evaluated for use of 

perched water directly underlying the subunit. Recreational users of the Great Miami River were 

evaluated for federal and private ownerships. 

Risk Characterization for Future Land Use 

- 

B.3.5.4.1 Future Off-Pronertv Farmers 

For the off-property farmer and resident child, risks were calculated for exposure to CPCs in airborne 

Lime Sludge Pond soil particulates. Receptors were assumed to contact CPCs in air via inhalation of 

airborne particulates; by consumption of homegrown produce on which airborne Lime Sludge Pond 

soil was deposited; and by ingestion of milk and beef from cattle grazing on grasses on which 

airborne Lime Sludge Pond soil was deposited and which was watered with contaminated 

groundwater. All of the exposure point concentrations for this scenario were derived from air 

modeling results as described in the methods Section B.2.0. 

0 

The risks and hazards calculated for the off-property farmer and resident child (private and federal 

ownership) exposed to surface soil in the Lime Sludge Ponds are presented in Tables B.3.5-10(a), 

B.3.5-10@), B.3.5-10(c), and B.3.5-10(d), respectively (Attachment B.111). Total risk associated with 

CPCs in surface soil was 1.3 x l o 7  and 2.4 x lo9 for the farmer and child (private and federal 

ownership), respectively. This was due mostly to ingestion and external radiation from radionuclides. 

HIS were below 1.0. 

Risks and hazards associated with ingestion of CPCs in beef and milk for the future off-property 

farmer and resident child (private and federal ownership) are given in Tables B.3.5-1 l(a), B.3.5- 

1 l(b), B.3.5-1 l(c), B.3.5-1 l(d), respectively (Attachment B.111). Total risk for all CPCs consumed. 

in beef and milk was 2.5 x l o 8  and 1.1 x lo-* for the farmer and child (private and federal 

ownership), respectively. Total HIS for all CPCs consumed in beef and milk were well below of 1.0 

for both the farmer and child. 
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Risks and hazards associated with ingestion of CPCs in homegrown produce for the off-property 

farmer and resident child (private and federal ownership) are given in Tables B.3.5-12(a), B.3.5- 

12(b), B.3.5-12(c), and B.3.5-12(d), respectively (Attachment B.111). Total risk for all CPCs 

consumed in homegrown produce was 6.8 x 

federal ownership), respectively. Total HIS for all CPCs consumed, in homegrown produce were well 

below 1.0 for both the farmer and child. 

and 1.9 x for the farmer and child (private and 

Risks and hazards associated with groundwater exposure for the off-property farmer and resident child 

(private and federal ownership) are summarized in Tables B.3.5-13(a), B.3.5-13@), B.3.5-13(c), and 

B.3.5-13(d), respectively (Attachment B.111). Risks were 1.1 x 10' and 4.6 x lo", respectively. 

HIS from soil were below 1.0. 

B.3.5.4.2 Future ExDanded Tresoasser 

Risks to the future expanded trespasser were calculated for exposure to CPCs detected on-subunit. 

The expanded trespasser was anticipated to contact CPCs directly via inhalation of airborne 

particulates; ingestion of and dermal contact with on-subunit soil; and external radiation resulting 

from exposure to contaminated on-subunit surface soil. The exposure point concentrations for 

inhalation of airborne Lime Sludge Pond soil particles were estimated from airborne soil modeling 

results, while surface soil exposure point concentrations were based on analytical data. 

Risks and hazards associated with expanded trespasser contact with on-subunit surface water and 

sediment were not quantitied since no surface water or sediment samples within the Lime Sludge 

Ponds were available. 

Risks and hazards calculated for the expanded trespasser due to direct exposure to soil and airborne 

particulates are presented in Table B.3.5-14 (Attachment B.111). Total risk due to exposure to all 

CPCs in surface soil by all exposure pathways was 2.4 x lo5. This was primarily due primarily to 

direct radiation exposure to radium-226 (5.2 x 

lo6), thorium-228 (7.3 x lo6) and uranium-238 (1.5 x 

expanded trespasser to CPCs in soil at the Lime Sludge Ponds did not exceed 1.0. 

radium-228 (2.1 x lo6), thorium-232 (5.0 x 

Total HIS calculated for exposure of an 

FER\CRUZRI\TlX\APP-B\SECB3Unnunry 12. 1995 7:48pin B-3-170 



FEMP-OU02-6 FINAL 
January 21, 1995 

B.3.5.4.3 Future On-Pronertv Farmers 

Risks were quantified for the future on-property farmer and resident child living and farming adjacent 

to the Lime Sludge Ponds and using groundwater underlying the subunit. The on-property framer 

was located adjacent (e.g., outside the subunit battery (limits) because the Lime Sludge Ponds are 

considered insufficiently stable to support a farm house or agriculture activities. Risks were 

calculated for inhalation of airborne particulates; direct contact with groundwater via ingestion, 

\ 

inhalation and dermal contact; ingestion of homegrown produce on which airborne Lime Sludge 

Pond, surface soil was deposited; and ingestion of milk and beef from livestock grazing on grasses on 

which airborne Lime Sludge Pond, surface soil was deposited. Risks from (direct contact) surface 

soil exposure were not evaluated because the farmers does not reside or farm directly on the subunit. 

Exposure point concentrations for these routes of exposure were based on air and groundwater 

modeling as described in Section B.2.0. Both RME and CT risks and hazards were estimated for the 

on-property farmer. 

Risks and hazards calculated for the on-property RME farmer and resident child exposed to soil via 

inhalation are presented in Tables B.3.5-15(a) and B.3.5-15(b), respectively (Attachment B.111). Total 

risk associated with future exposure to soil was 1.1 x lo-' and 2.0 x 

respectively. For the RME farmer, this risk was primarily due to inhalation of thorium-230 and 

uranium-238 which had calculated risks of 2.3 x 

greater than 1.0. 

0 for the farmer and child, 

and 6.4 x lod respectively. There were no HIS 

Risks and hazards associated with ingestion of CPCs in beef and milk for the on-property RME 

farmer and resident child are given in Tables B.3.5-16(a) and B.3.5-16(b), respectively, (Attachment 

B.111). Total risk for all CPCs consumed in beef and milk was 1.5 x 

farmer and child, respectively. Total HIS for all CPCs consumed in beef and milk was well below 

1.0 for both the farmer and child. 

and 7.7 x lo-' for the RME 

Risks and hazards associated with ingestion of CPCs in homegrown produce for the on-property RME 

farmer and resident child are given in Tables B.3.5-17(a) and B.3.5-17(b), respectively (Attachment 

B.111). Total risk for all CPCs consumed in homegrown produce was 6.5 x 

RME farmer and child, respectively. Total HIS for all other CPCs consumed in homegrown produce 

and 1.6 x for the 

were well below 1.0 for both the RME farmer and child. -0 
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- Risks and hazards calculated due to contact with groundwater are presented in Tables B.3.5-17(c) and 

B.3.5-17(d)[Attachment B.III] for the on-property farmer i d  child, respectively. Total risk 

associated with future exposure to technetium-99 in groundwater was 1.9 x lo-’ and 8.1 x l o 9  for the 

farmer and child, respectively. There were no HIS greater that 1.0 associated with this medium. 

CT estimates of risk and hazard for the future on-property farmer associated with exposures to 

surface soil, homegrown produce, beef and milk, and groundwater are given in Tables B.3.5-18, 

B.3.5-19, B.3.5-20, and B.3.5-21 respectively (Attachment B.111). All risks were below 1.0 x lo6. 

All calculated HIS were below 1.0. 

B.3.5.4.4 

Risk and hazard to a user of perched groundwater underlying the Lime Sludge Ponds are given in 

Tables B.3.5-22 for the farmer. Risks were calculated for inhalation of airborne particulates 

estimated from air modeling results of the Lime Sludge Ponds; ingestion of homegrown produce on 

which airborne surface soil was deposited and was irrigated will contaminated perched water; 

ingestion of milk and beef from livestock consuming vegetation on which airborne surface soil was 

deposited and drinking contaminated perch water directly underlying the Lime Sludge Ponds. Total 

risk from exposure to surface soil via inhalation was 1.1 x lo5 due mostly to the presence of thorium- 

230 (2.3 x 

Future On-Pronertv Perched Groundwater User 

and uranium-238 (6.4 x lo6). total risk from exposure to perched water was 6.4 x 

due mostly to the presence of neptunium-237 (5.5 x lo”), strontium-90 (3.4 x and 

technetium99 (5.2 x HIS were below 1.0. 

B.3.5.5 

Risks due to eminent exposures to outdoor radon emissions attributable to the Lime Sludge Ponds are 

summarized on Table B.3.5-24.. All estimated subunit specific risks are below 1.0 x lo6. 

Risks Due to Radium-222 Emission 

B.3.5.6 Summarv Lime Sludge Ponds 

Tables B.3.5-25 and B.3.5-26 summarize risk and hazard, respectively, associated with Lime Sludge 

Pond receptors assuming current land use. Total receptor risk to the trespassing youth exceeded 1.0 x 

loe6 due primarily to external radiation exposure to surface soil containing radium-226, radium-228, 

thorium-228, thorium-232 and uranium-238 which accounted for approximately 88 percent of the total 

receptor risk. 
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PCi) 

2.8E+03 

1.2E+03 

2.2E+01 

2.4E+04 

4.4E+03 

1.6E+05 

1.2E+04 

2.8E+03 

......................... 

Risk 

2.2E4 

9.3E-( 

1.7E-1 

1.8E-C 

3.4E-C 

1.2E-C 

8.9E-0 

2.2E-0 

Current 
Trespassing 
Youth 

CurrentlFuture 
Off-Property 
Farmer 

CurrentlFuture 
Off-Property 
Child 

Current 
Groundskeeper 

Future Expanded 
Trespasser 
:Adult+ Child) 

Future, RME 
3n-Property 
Farmer 

Future, CT 
In-Property 
Farmer 

Future, 
In-Property 
Jhild 

6.3E+00 

6.9E+03 

TABLE B.3.5-24 
LIME SLUDGE PONDS 

RISKS DUE TO ESTIMATED RN-222 EMISSION 

4.9E-1 

5.3E-0 

........................................................ .................................. .................... :::+J*MR$:::: 

laximum RN-222 Air 
:oncentration (pCi/m3: 

..................................... . , , . , , , , , , , . . , ..:::: 

1.3E+03 

4.5E+04 

3.3E+03 

3.9E-0 

3.OE-0 

3.0E-0 

3.9E-0 

3.9E-0 

3.9E-0 

3.9E-0 

3.9E-0 

9.8E-0' 

3.5E-o' 

2.6E-01 

Intake (pCi) Risk 

8.2E + 02 I 6.3E-0! 

lackground RN-222 Air 
:oncentration 
pCi/m3)** 

1.4E+00 

1 .OE-02 

1 .OE-02 

1.4E+00 

1.4E+00 

1.4E+00 

1.4E+00 

. .  

1.4E+00 
*Represents upper 95 percent confidence interval on the mean Ra-226 concentration. 

**Assumes RA-226 concentration is 1.228 pCi/g in surface soil and 0.78 pCi/g in subsurface soil 
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Medium 
Surface SoiVAir 

I Totai 

Parameter 
(3-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

Total Radiological Risk 

Aroclor- 1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
bis(2-Ethy1hexyl)phthalatr 
Beryllium 
Dibenzo(a, h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Total Chemical Risk 

TABLE B.3.5-25 
CURRENT LAND USE 
LIME SLUDGE PONDS 

SUMMARY OF CARCINOGENIC RISK 

% Total % Total I Off-Property % Total % Total I Off-Property % Total % Total 
rrespassing 
- Youth 

3.0E-07 
6.98-08 
2.78-09 

2.5E-06 
1 .OE-06 

3.5E-06 
7.7E-08 
2.4E-06 
3.4E-08 
9.2E-08 
7.7E-07 
1.1E-05 

9.2E-08 
1.7E-07 
1.7E-07 
I .4E-08 
1.6E-08 
2.8E-09 
1.4E-07 
5.1E-08 
l.lE-08 
6.7E-07 

6.5E- 10 

3.4E- 10 

Medium Receptor 

2.63% 2.63% 
0.61% 0.61% 
0.02% 0.02% 
0.01% 0.01% 

21.74% 21.73% 
8.93% 8.92% 
0.00% 0.00% 

30.65% 30.63% 
0.68% 0.68% 

20.95% 20.94% 
0.29% 0.29% 
0.81% 0.81% 
6.78% 6.78% 

94.09% 94.04% 

0.80% 0.80% 
1.51% 1.51% 
1.52% 1.52% 
0.13% 0.13% 
0.14% 0.14% 
0.02% 0.02% 
1.24% 1.24% 
0.44% 0.44% 
0.10% 0.10% 
5.91% 5.91% 

Risk - Risk - 
Resident Medium 
F a r m e r -  Risk 

2.78-13 0.00% 
4.3E-10 0.34% 
4.6E-10 0.37% 
l.lE-10 0.08% 
2.8E-10 0.22% 
2.3E-11 0.02% 
1.OE-12 0.00% 
4.7E-09 3.72% 
2.7E-08 21.31% 
2.9E-09 2.35% 
l.lE-08 8.96% 

7.6E-08 60.71% 
1.2E-07 98.80% 

9.OE-10 0.72% 

Receptor 
Risk 
0.00% 
0.28% 
0.30% 
0.07% 
0.18% 
0.02% 
0.00% 
3.06% 

17.53% 
1.94% 
7.37% 
0.59% 

49.94% 
81.28% 

- 

1.2E-09 0.99% 0.81% 
7.7E-11 0.06% 0.05% 
6.4E-I2 0.01% 0.00% 
7.OE-12 0.01% 0.00% 

1.5E-10 0.12% 0.10% 
2.2E-11 0.02% 0.01% 
5.1E-12 0.00% 0.00% 
1.5E-09 1.20% 0.99% 

Resident Medium Receptor 
Child - Risk Risk 

4.9E-I5 0.00% 0.00% 
7.8E-12 0.33% 0.06% 
8.4E-12 0.35% 0.06% 
1.9E-12 0.08% 0.01% 
5.OE-12 0.21% 0.04% 
4.2E-13 0.02% 0.00% 
1.8E-14 0.00% 0.00% 
8.4E-11 3.57% 0.61% 
4.8E-10 20.41% 3.47% 
5.3E-I1 2.26% 0.38% 
2.OE-IO 8.58% 1.46% 
1.6E-I1 0.69% 0.12% 
1.4E-09 58.15% 9.88% 
2.2E-09 94.64% 16.08% 

I.OE-10 4.41% 0.75% 
6.5E-12 0.28% 0.05% 
5.48-13 0.02% 0.00% 
5.9E-13 0.03% 0.00% 

1.2E-11 0.52% 0.09% 
1.9E-12 0.08% '0.01% 
4.38-13 0.02% 0.00% 
1.3E-10 5.36% 0.91% 

l.lE-05 100.00% 99.95%1 1.3E-07 100.00% 82.26% I 2.4E-09 100.00% 16.99% 

~ 
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TABLE B.3.5-25 
(continued) 

Medium 
Surface SoillAir 

FER\CRU2RI\ABQ\CLSP-COC. X U ;  6/6/94; 6 5 0  PM 

Parameter 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Radiological Risl 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
bis(2-Ethy1hexyl)phtalate 
Beryllium 
Dibenzo(a,h)anthracene 
Indene( 1,2,3cd)pyrene 

Total Chemical Risk 
Total 

Userof % Total % Total 
Milk Medium Receptoi 

and Meat Risk Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA . 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Grounds- 

l.lE-06 
2.7E-07 
2.1E-08 
5.1E-09 
9.3E-06 
3.8E-06 
2.5E-09 
1.3E-05 
6.4E-07 
9.0E-06 
2.8E-07 
3.6E-07 
3.9E-06 
4.2E-05 

keeper 

% Total % Total 
Medium Receptor 
- Risk Risk 
2.52% 2.52% 
0.61% 0.61% 
0.05% 0.05% 
0.01% 0.01% 

20.97% 20.94% 
8.56% 8.55% 
0.01% 0.01% 

29.49% 29.45% 
1.44% 1.44% 

20.16% 20.13% 
0.62% 0.62% 
0.80% 0.80% 
8.80% 8.79% 

94.03% 93.92% 

1.2E-07 
6.8E-07 
7.9E-07 
6.5E-08 
7.28-08 
8.4E-09 
6.4E-07 
2.3E-07 
5.2E-08 
2.7E-06 
4.5E-05 

0.28% 
1.53% 
1.77% 
0.15% 
0.16% 
0.02% 
1.44% 
0.51 % 
0.12% 
5.97% 

100.00% 

0.28% 
1.52% 
1.76% 
0.15% 
0.16% 
0.02% 
1.44% 
0.51 % 

5.96% 
99.88% 

0.1277 



TABLE B.3.5-25 
(continued) 

Homegrown 
Produce 

(Fruits and 
Vegetables, 

Affected) 
Dust 

CS-137 

PU-238 
PU-2391240 

RA-228 

TH-228 

NP-237 

RA-226 

SR-90 

TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Radiological Risk 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
bis(2-Ethylhexy1)phthalate 
Beryllium 
Dibenzo(a,h)anthracene 
Indene( 1,2,3-cd)pyrene 

Total Chemical Risk 
Total 

F 
cr' 
L 
4 
o\ 

a 
c3 
c3 
f ..) 
LG 
-2 

FER\CRU2RI\ABQ\CLSP-COC.XLS; 6/6/94; 6 5 0  PM 

Trespassing 
Youth 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

- 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

%.Total % Total 
Medium Receptor 

Risk - Risk - 
Resident Medium Receptor 
F a n n e r -  Risk Risk 

7.28-12 0.11% 0.00% 
4.2E-11 0.61% 0.03% 
3.3E-11 0.48% 0.02% 
8.1E-12 0.12% 0.01% 
4.OE-10 5.90% 0.26% 
4.3E-11 0.63% 0.03% 
8.3E-12 0.12% 0.01% 
4.1E-11 0.61% 0.03% 
1.6E-10 2.27% 0.10% 
5.9E-11 0.87% 0.04% 
8.8E-11 1.29% 0.06% 
7.38-12 0.11% 0.00% 
5.2E-10 7.63% 0.34% 
1.4E-09 20.74% 0.93% 

2.5E-10 
2.3849 
1.2E-09 
1.OE-10 
1.1 E- 10 
2.OE-11 
1 .OE-09 
3.5E-10 
7.9E-I 1 
5.4E-09 

3.67% 
33.06% 
17.88% 
1.52% 
1.61% 
0.30% 

14.98% 
5.09% 
1.15% 

79.26% 

0.16% 
1.48% 
0.80% 
0.07% 
0.07% 
0.01 % 
0.67% 
0.23 % 
0.051 
3.561 

. .  

Resident Medium Receptor 
@lJ - Risk Risk 

5.1E-13 0.03% 0.00% 
3.OE-12 0.16% 0.02% 
2.38-12 0.12% 0.02% 
5.78-13 0.03% 0.00% 
2.8E-ll 1.51% 0.20% 
3.OE-12 0.16% 0.02% 
5.88-13 0.03% 0.00% 
2.9E-12 0.15% 0.02% 
1.1E-il 0.58% 0.08% 
4.2E-12 0.22% 0.03% 
6.2E-12 0.33% 0.04% 
5.1E-13 0.03% 0.00% 
3.7E-11 1.95% 0.26% 
1.OE-10 5.31% 0.721 

8.2E-11 
7.4E- 10 
4.OE- 10 
3.4E-11 
3.6E-11 
6.7E-12 
3.4E-I0 
l.lE-10 
2.6E-11 
1 AE-09 

4.38% 
39.52% 
21.34% 

1.82% 
1.92% 
0.36% 

17.90% 
6.08% 
1.37% 

94.69% 

0.59% 
5.33% 
2.88% 
0.25% 
0.26% 
0.05% 
2.42 % 
0.82% 
0.19% 

12.78% 
6.8E-09 100.00% 4.49%1 1.9E-09 100.00% 13.50%1 



TABLE B.3.5-25 
(continued) 

Medium 
Homegrown 
Produce 

(Fruits and 
Vegetables, 

Dust 
Affected) 

FER\CRUZRI\ABQ\CLSP-COC.XLS; 6/6/94; 6:50 PM 

Parameter 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
'IN-228 
TH-230 
M-232 
U-234 
U-2351236 
U-238 

. Total Radiological Rish 

4roclor-1254 
4rsenic 
3enzo(a)pyrene 
3enzo(a)anthracene 
3enzo(b)fluoranthene 
)is(2-Ethyhexyl)phthalate 
3eryllium 
>ibenzo(a, h)anthracene 
ndeno( 1,2,3lcd)pyrene 

Total Chemical Risk 
Total 

User of % Total % Total 
Milk Medium Recepto 

and Meat Risk Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

% Total % Total 
Grounds- Medium Recepto! 
keeper Risk Risk 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



TABLE B.3.5-25 
(continued) 

Medium 
Beef/Milk. 
(Dust Affected) 

Parameter 
(3-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Radiological Risl 

Aroclor- 1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
bis(2-Ethy1hexyl)phthalati 
Beryllium 
Dibenzo(a, h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Total Chemical Risi 
I Tota 

Ambient 
Radon I 

%Total % Total 
Trespassing Medium Receptor 

Risk - Risk youth - 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

6.38-09 0.059 

Off-Property % Total % Total 
Resident Medium Receptor 
F a r m e r -  Risk 

3.5E-I 1 0.20% 
1.9E-13 0.00% 
1.9E-15 0.00% 
4.9E-16 0.00% 
7.1E-11 0.41% 

, 5.OE-12 0.03% 
6.5E-I2 0.04% 
5.6E-14 0.00% 
9.9E-13 0.01 % 
3.8E-13 0.00% 
1.2E-ll 0.07% 
1 .OE-12 0.01 % 
7.3E-I1 0.42% 
2.IE-10 1.18% 

1.6E-09 9.42% 

4.9E-09 28.17% 
7.8E-10 4.49% 

1.5E-10 0.88% 
4.6E-10 2.63% 
4.3E-10 2.48% 
1.2E-10 0.67% 
7.8E-09 44.63% 

1.7E-08 98.82% 
9.5E-10 5.45% 

- Risk 
0.02% 
0.00% 
0.001 
0.00% 
0.05% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.05 % 
0.13% 

1.08% 
0.52% 
3.23% 
0.10% 
0.30% 
0.28% 
0.08% 
5.12% 
0.63 % 

11.34% 
1.7E-08 100.00% 11.48% 
2.7E-09 1.77% 

Off-Property % Total % Total 
Resident Medium Receptor 
Child - Risk Risk 

4.48-12 0.05% 0.03% 
1.5E-14 0.00% 0.001 
2.OE-16 0.00% 0.00% 
5.2E-17 0.00% 0.00% 
1.2E-11 0.13% 0.09% 
8.7E-13 0.01% 0.01% 
1.2E-12 0.01% 0.01% 
8.8E-15 0.00% 0.00% 
1.6E-13 0.00% 0.00% 
5.98-14 0.00% 0.00% 
2.2E-12 0.02% 0.02% 
1.9E-13 0.00% 0.00% 
1.3E-11 0.14% 0.10% 
3.5E-ll 0.36% 0.25% 

9.5E-10 
1.8E-10 
2.8E-09 
8.8E-1 I 
2.6E-10 
2.5E- IO 
1.8E-11 
4.5E-09 

9.68-09 
5.5E-10 

9.81% 
1.92% 

29.33% 
0.91 % 
2.74% 
2.58% 
0.19% 

46.48% 
5.68% 

99.64% 

6.79% 
1.33% 

20.29% 
0.63 % 
1.89% 
1.79% 
0.13% 

32.14% 
3.93% 

68.91 % 
9.6E-09 100.00% 69.16% 

[ALL MEDlA l.lE-05 1.SE-07 1.4E-08 1 
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TABLE B.3.5-25 

Milk Medium Receptor 

2.9E-09 0.21% 0.21% 
- -  andMeat Risk Risk 

3.6E-11 0.00% 0.00% 
2.OE-13 0.00% 0.00% 
1.3E-13 0.00% 0.00% 
1.7E-08 1.20% 1.20% 

. 1.4E-09 0.10% 0.10% 
4.3E-10 0.03% 0.03% 

4.8E-12 0.00% 0.00% 
9.2E-11 0.01% 0.01% 
3.2E-11 0.00% 0.001 
1.4E-09 0.10% 0.10% 

8.3E-09 0.60% 0.60% 
3.1E-08 2.27% 2.27% 

1.2E-10 0.01% 0.01% 

Grounds- Medium 
keeper Risk 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

(continued) 

Userof % Total % Total I %Total % Total 

Medium 

(Dust Affected) 
BeeflMilk 

. 

A m b i e n t 
Radon 

Receptor 
- Risk . Parameter 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Radiological Risk 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
bis(2-Ethylhexy1)phthalate 
Beryllium 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3cd)pyrene 

Total Chemical Risk 
Total 1.4E-06 100.00% 100.00% 

NIA 

1.8E-08 
6.7E-08 
4.2E-07 
1.3E-08 
3.9E-08 
3.7E-08 
2.6E-08 
6.6E-07 
8.0E-08 
1.4E-06 

5.3E-08 0.129 

1.32% 
4.81 % 

30.01 % 
0.94% 
2.80% 
2.64% 
1.84% 

47.58% 
5.79% 

97.73% 

1.32% 
4.81 % 

30.01 % 
0.94% 
2.80% 
2.64% 
1.84% 

47.58% 
5.79% 

97.73% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

[ALL MEDIA 1.4E-06 4.53-05 I 
NIA signifies that exposure of the receptor to the indicated medium is not applicable. 

I 

. 
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46 
cf’ 
L 
00 
0 

Medium Parameter 
Surface SoillAir Arsenic 

bis(2-Ethylhexyl)phthalate 
Beryllium 
U-TOTAL 

Total 
Homegrown Arsenic 
Produce bis(2-Ethy1hexyl)phtalate 

(Fruits and Beryllium 

Affected) Total 
Vegetables, Dust U-TOTAL 

BeeflMilk Arsenic 
(Dust Affected) bis(2-Ethylhexy1)phtalate 

Beryllium 
U-TOTAL 

Total 

% Total % Total Off-Property % Total %Total 
Trespassing Medium Receptor Resident Medium Receptor 
- Youth Hazard Hazard Farmer Hazard Hazard 

1.9E-03 0.89% 0.89% NID 
5.9E-05 0.03% 0.03% NID 
4.2E-03 2.03% 2.03% NID 
2.0E-01 97.06% 97.06% NID 
2.1E-01 100.00% 100.00% 

NIA 4.3E-06 27.79% 20.99% 
NIA 7.3E-08 0.47% 0.36% 
NIA 4.8E-08 0.31% 0.23% 
NIA l.lE-05 71.43% 53.94% 

1.5E-05 100.00% 75.52% 
NIA . 1.5E-06 29:80% 7.29% 
NIA 1.5E-06 30.81% 7.54% 
NIA 5.4E-09 0.11% 0.03% 
NIA 2.0E-06 39.28% 9.62% 

5.0E-06 100.00% 24.48% 

1AI.L. MEDIA 2.1E-01 2.0E-05 I 

FER\CRU2RI\ABQ\CLSPCOCN,XLS: 6/7/94; 5:26 PM 
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TABLE B.3.5-26 
(continued) 

Surface SoillAir 

Homegrown 
Produce 

(Fruits and 
Vegetables, Dust 

~~ 

Off-Property % Total % Total 
Resident Medium Receptor 

Hazard Hazard - -  - Child 
NID 
NID 
NID 

, NID 

Arsenic 
bis(2-Ethylhexy1)phthalate 
Beryllium 
U-TOTAL 

Total 1.3E-01 100.00% 100.00% 
Arsenic 1.7E-05 27.79% 17.68% NIA NIA 
bis(2-Ethylhexy l)phthalate 2.8E-07 0.47% 0.30% NIA NIA 
Beryllium 1.8E-07 0.31% 0.20% N/A N/A 
U-TOTAL 4.2E-05 71.43% 45.43% NIA NIA 

(Dust Affected) 

Userof ,% Total %Total 
Milk Medium Receptor 

andMeat Hazard Hazard 
NIA 
NIA 
NIA 
NIA 

--- 

bis(2-Ethylhexyl)phthalate 1 .OE-05 30.49% 11.09% 
Beryllium 1.0E-08 0.03% 0.01% 
U-TOTAL 2.0E-05 57.41 % 20.89% 

Total 3.4E-05. 100.00% 36.39% 

Grounds- Medium Receptor 
keeper Hazard Hazard 
3.5E-03 2.71% 2.71% 
8.48-05 0.07% 0.07% 
2.4E-03 1.90% 1.90% 
1.2E-01 95.33% 95.33% 

Affected) Total I 5.9E-05 100.00% 63.61 %I I 
Beef/Milk 1 Arsenic I 4.1E-06 . 12.07% 4.39%1 1.3E-04 29.85%. 29.85461 NIA 

1.3E-04 30.77% 30.77% 

1.7E-04 39.10% 39.10% 
4.3E-04 100.00% 100.00% 

1.2E-06 0.28% O.28%/ !E 
, 1 

IALL MEDIA 9.33-05 4.33-04 1.3E-01 I 
NIA signifies that exposure of the receptor to the indicated medium is not applicable. 
NID - Not determined because toxicity data not available. 
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FEMP-OU02-6 FINAL 
January 21, 1995 

Total receptor risk to the current groundskeeper exposed to soil was 4.5 x 

presence of radium-226, radium-228, thorium-228, thorium-232, and uranium-238 which accounted 

for approximately 88 percent of total receptor risk. All calculated HIS were below 1.0. 

due mostly to the 

Tables B.3.5-27 and B.3.5-28 summarize risks and hazards, respectively, associated with Lime 

Sludge Pond receptors assuming future land use. Total receptor risks to the off-property farmer and 

child (private and federal ownership) were below 1.0 x and HIS were well below 1.0. Total risks 

to the on-property RME farmer and resident child exceed 1.0 x 10”. Risk to the on-property RME 

farmer was due primarily from thorium-230 and uranium-238 which contributed about 66 percent of 

the total receptor risk. Other major contributor to total risk to this receptor include beef and milk 

affected by dust. cumulative risk from CPCs in dust pose a 1.4 x 

percent of the total receptor risk. Total HI was below 1.0. 

risk which is approximately 10 

Risk to the on-property child was due mostly to ingestion of dust affected beef and milk which 

accounted for 64.7 percent of the total receptor risk. No single CPC posed a risk greater than 1.0 x 

total receptor risk was due to the accumulative presence of various CPCs in surface soil and dust 

affected homegrown produce and beef and milk. Total HI was below 1.0. 

Total receptor risk to the CT on-property farmer was 9.2 x lo-’ and hi was below 1.0. 

Total receptor risk to the perched groundwater user was 7.7 x 10” due mostly to thorium-232, and 

uranium-238 in surface soil which accounted for approximately 11.6 percent of the total receptor risk 

and neptunium-237, strontium-90, and technetium-99 in perched water which accounted for 82 

percent of the total receptor risk. 

Total risk to the expanded trespasser was 2.2 x 10‘’ due to radium-226, radium-228, thorium-228, and 

thorium-232 which accounted for approximately 88 percent of the total receptor risk. Total HIS were 

less than 1.0. 

~ . 3 . 6  OPERABLE UNIT 2 CUMULATIVE RISK 

In order to assess the cumulative impact of Contaminants present in all Operable Unit 2 subunits 

future receptors were assumed to be exposed to contaminants via their presence in: e- 
> * ’  l -  : : t 
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Off-Property % Total 96 Total 
Res. Farmer Medium Receptor 
(Priv. Own.) Risk _Risk 

2.7E-I3 0.00% 0.00% 
4.3E-10 0.34% 0.25% 
4.6510 0.37% 0.26% 
l.lE-10 0.08% 0.06% 
2.8E-10 0.22% 0.16% 
2.3E-11 0.02% 0.01% 
1.OE-12 0.00% 0.00% 
4.7E-09 3.72% 2.67% 
2.7848 21.31% 15.26% 
2.9E-09 2.35% 1.69% 
l.lE-08 8.96% 6.42% 

7.6E-08 60.71% 43.49% 
1.2E-07 98.80% 70.78% 

9.OE-10 0.72% 0.51% 

5% Total %Total 
:xpanded Medium Receptor 
respasser Risk 
6.38-07 2.62% 2.62% 
1.5E-07 0.61% 0.61% 
6.OE-09 0.03% 0.03% 
1.4E-09 0.01% 0.01% 
5.28-06 21.66% 21.66% 
2.1E-06 8.88% 8.88% 
9.2E-10 0.00% 0.00% 
7.3E-06 30.44% 30.44% 
1.3E-07 0.54% 0.54% 
5.OE-06 20.81% 20.81% 
5.7E-08 0.24% 0.24% 
1.9E-07 0.80% 0.80% 
1.5E-06 6.37% 6.37% 
2.2E-05 92.99% 92.99% 

Off-Property 7% Total % Total 
Res. Fanner Medium Receptor 
[Fed. Own.) Risk _Risk 

2.78-13 0.00% 0.00% 
4.3E-10 0.34% 0.25% 
4.6E-10 0.37% 0.26% 
l.lE-10 0.08% 0.06% 
2.8E-IO 0.22% 0.16% 
2.3E-11 0.02% 0.01% 
1.OE-12 0.00% 0.00% 
4.78-09 3.72% 2.67% 
2.7E-08 21.31% 15.26% 
2.9809 2.35% 1.69% 
l.lE-08 8.96% 6.42% 

7.6E-08 60.71% 43.49% 
1.2E-07 98.80% 70.78% 

9.OE-10 0.72% 0.51% 

3.4E-07 
4.38-07 
3.9E-07 
3.28-08 
3.58-08 
8.5 E-09 
3.1E-07 
l.lE-07 
2.5E-08 
1.7E-06 

%Total % Total 
Medium Receptor 

0.00% 0.00% 

0.35% 0.05% 
0.08% 0.01% 
0.21% 0.03% 

0.00% 0.00% 

- Risk 

0.33% 0.05% 

0.02% 0.0096 

3.57% 0.53% 
20.41% 3.02% 

2.26% 0.33% 
8.58% 1.27% 
0.69% 0.10% 

58.15% 8.59% 
94.64% 13.99% 

1.43% 
1.79% 
1.60% 
0.13% 
0.15% 
0.04% 
1.31% 
0.47% 
0.10% 
7.01 % 

Off-Property %Total %Total 
Res. Child Medium Receptor 
(Fed. 0wn.l Risk 

4.9E-15 0.00% 0.00% 

8.4E-12 0.35% 0.05% 
1.9E-12 0.08% 0.01% 
5.OE-12 0.21% 0.03% 

1.8E-14 0.00% 0.00% 

7.8E-12 0.33% 0.05% 

4.2E-13 0.02% 0.00% 

8.4E-I1 3.57% 0.53% 
4.8E-10 20.41% 3.02% 
5.3E-11 2.26% 0.33% 
2.OE-10 8.58% 1.27% 
1.6E-11 0.69% 0.10% 
1.4E-09 58.15% 8.59% 
2.2809 94.64% 13.99% 

1.43% 
1.79% 
1.60% 
0.13% 
0.15% 
0.04% 
1.31% 
0.47% 
0.10% 
7.01% 

Medium 
SoillAir 

Groundwater 

TABLE B.3.5-27 
FUTURE LAND USE 

LIME SLUDGE PONDS 
SUMMARY OF CARCINOGENIC RlSK 

Parameter 
CS- 137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 

TH-232 
U-234 
U-2351236 
U-238 

TH-230 

Tofol Radiological Rid 

Aroclor- 1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
bis(2-Ethylhexyl)phthalate 
Beryllium 
Dibenzo(a. h)anthracene 
Indeno(l.2.3-cd)pyrene 

Tofal Chemical Rid 
Tofa 

Tofal Radiological Rid 
TC-99 

0.71% 
0.04% 
0.00% 
0.0096 

0.08% 
0.01 % 
0.00% 
0.86% 

1.2E-09 
7.7E-11 
6.4812 
7.OE-12 

132-10 
2.2E-11 
5.1E-12 
1.5E-09 

1.2E-09 
7.7E-11 
6.48-12 
7.OE-12 

1.5E-10 
2.2E-11 
5.1E-12 
1.5E-09 

0.99% 
0.06% 
0.01 % 
0.01 % 

0.12% 
0.02% 
0.00% 
1.20% 

0.99% 
0.06% 
0.01 % 
0.01 % 

0.12% 
0.02% 
0.00% 
1.20% 

0.71 % 
0.04% 
0.00% 
0.00% 

0.08% 
0.01 41 
0.00% 
0.86% 

Off-Property 
, Res. Child 
JPriv. Own.) 

4.9E-15 
7.88-12 
8.4E-12 
1.9E-12 
5.OE- 12 
4.28-13 
1.8E-14 
8.4E-11 
4.8E-10 
5.3E-11 
2, OE- 10 

1.4E-09 
2.2E-09 

1.6E- 1 I 

1.OE-10 
6.5E-I2 
5.4E- I3 
5.9E-13 

1.2E-11 
1.9E-12 
4.3E-13 
1.3E-10 

4.41 5% 
0.28% 
0.02% 
0.03% 

0.52% 
0.08% 
0.02% 
5.36% 

0.65% 
0.04% 
0.00% 
0.00% 

0.08% 
0.01 % 
0.00% 
0.79% 

1.OE-10 

5.48-13 
5.9813 

6-58-32 

1.2E-11 
1.9E-12 
4.3E- 13 
1.3E-10 

4.41 5% 
0.28% 
0.02% 
0.03% 

0.52% 
0.08% 
0.02% 
5.36% 

0.65% 
0.04% 
0.00% 
0.00% 

0.08% 
0.01 % 
0.00% 
0.79% 

2.4E-05 100.00% l00.00Wl 1.3E-07 100.00% 71.639r.l 1.3E-07 100.00% 71.63961 2.48-09 100.00% 14.78%1 2.48-09 100.00% 14.78% 
NIA I 1.1E-08 100.00% 6.20%1 l.lE-08 100.00% 6.20%1 4.6E-10 100.00% 2.90%1 4.6E-10 100.00% 2.90% 

I 1.1E-08 100.00% 6.20%1 1.1E-08 100.00% 6.2O%l 4.6E-IO 100.00% 2.90%1 4.6E-10 100.00% 2.90% 
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TABLE B.3.5-27 
(continued) 

On-Property % Total % Total 
Resident Medium Receptor 

Farmer(RME1 m m 
2.3E-11 0.00% 0.00% 
3.68-08 0.34% 0.27% 
3.98-08 0.37% 0.29% 
8.98-09 0.08% 0.07% 
2.38-08 0.22% 0.18% 
2.OE-09 0.02% 0.01% 
8.5E-I1 0.00% 0.00% 
4.OE-07 3.72% 2.96% 
2.38-06 21.28% 16.94% 
2.5E-07 2.35% 1.87% 
9.58-07 8.94% 7.12% 
7.6E-08 0.71% 0.57% 
6.48-06 60.76% 48.38% 
1.OE-05 98.80% 78.67% 

1.OE-07 0.99% 0.79% 
6.5E-09 0.06% 0.05% 
5.4E-10 0.01% 0.00% 
5.9E-10 0.01% 0.00% 

I.2E-08 0.12% 0.09% 
1.9E-09 0.02% 0.01% 
4.3E-10 0.00% 0.00% 
1.3E-07 1.20% 0.96% 

On-Property % Total 5% Total On-Property % Total % Total 
Resident Medium Receptor Resident Medium Receptor 

Farmer(CT) m & Child m & 
1.7E-12 0.00% 0.00% 4.2E-13 0.00% 0.00% 
2.78-09 0.34% 0.29% 6.6E-10 0.33% 0.06% 
2.98-09 0.37% 0.31% 7.IE-10 0.35% 0.06% 
6.6E-IO 0.08% 0.07% 1.6E-10 0.08% 0.01% 
1.7E-09 0.22% 0.18% 4.2E-10 0.21% 0.04% 
1.5E-10 0.02% 0.02% 3.6E-11 0.02% 0.00% 
6.38-12 0.00% 0.00% 1.58-12 0.00% 0.00% 
2.98-08 3.72% 3.12% 7.28-09 3.57% 0.61% 
1.7E-07 21.28% 17.86% 4.1E-08 20.38% 3.48% 
1.88-08 2.35% 1.98% 4.58-09 2.25% 0.39% 
7.OE-08 8.94% 7.51% 1.78-08 8.57% 1.46% 
5.68-09 0.71% 0.60% 1.4E-09 0.68% 0.12% 
4.88-07 60.76% 51.00% 1.2E-07 58.19% 9.95% 
7.78-07 98.80% 82.94% 1.9E-07 94.64% 16.18% 

7.8E-09 0.99% 0.83% 8.9809 4.42% 0.76% 
4.8E-IO 0.06% 0.05% 5.5E-10 0.27% 0.05% 
4.OE-11 0.01% 0.00% 4.6E-11 0.02% 0.00% 
4.4E-11 0.01% 0.00% 5.OE-11 0.02% 0.00% 

9:2E-10 0.12% 0.10% 1.OE-09 0.52% 0.09% 
1.4E-IO 0.02% 0.02% 1.6E-10 0.08% 0.01% 
3.2E-11 0.00% 0.00% 3.6E-11 0.02% 0.00% 
9.48-09 1.20% 1.01% I.1E-08 5.36% 0.92% 

Medium 
SoillAir 

Groundwater 
l.lE-05 100.00% 79.62%1 7.88-07 100.00% 83.95961 2.OE-07 100.00% 17.10% 
1.9E-07 100.00% 1.41961 1.IE-08 100.00% 1.21961 8.1E-09 100.00% 0.69% 

Parameter 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Radiological RiJ 

Aroclor- I254 
Arscnic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
bis(2-Ethylhexyl)phthala 
Beryllium 
Dibenzo(a,h)anthracene 
Indene( 1.2.3-cd)pyrene 

Total Chemical RiJ 
Toti 

Total Radiological Ris 
TC-99 

1.9E-07 100.00% 1.41%1 I.lE-08 100.00% 1.21961 8.1E-09 100.00% 0.69% 
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Perched % Total % Total 
Groundwater Medium Receptor 
User (Adult) m 

2.3E-I1 0.00% 0.00% 
3.68-08 0.34% 0.27% 
3.9E-08 0.37% 0.29% 
8.9809 0.08% 0.07% 
2.38-08 0.22% 0.18% 
2.OE-09 0.02% 0.01% 
8.5E-ll 0.00% 0.00% 
4.0E-07 3.72% 2.96% 
2.3E-06 21.28% 16.94% 
2.58-07 2.35% 1.87% 
9.58-07 8.94% 7.12% 

. 7.68-08/ ' 0.71% 0.57% 
6.48-06 60.76% 48.38% 
1.08-05 98.80% 78.67% 

1.08-07 0.99% 0.79% 
6.5E-09 0.06% 0.05% 
5.4E-10 0.01% 0.00% 
5.9E-IO 0.01% 0.00% 

1.2E-08 0.12% 0.09% 
1.9E-09 0.02% 0.'01% 
4.3E-IO 0.00% 0.00% 
1.3E-07 1.20% 0.96% 
I.1E-05 100.00% 79.62% 

NIA 
N I A  



TABLE B.3.5-27 
(continued) 

3ff-Property % Total % Total 
Res. Child Medium Receptor 
Priv. Own.) Risk Risk 

NIA 
NIA 
NIA 

NIA 

Off-Property % Total % Total 
Res. Child Medium Receptor 
[Fed. Own.) Risk 
NIA 
NIA 
NIA ' 

NIA 

%Total %Total 
:xpanded Medium Receptor 
'respasser Risk Risk 

NIA 
NIA 
NIA 

Medium 
Perched 
Groundwater 

Homegrown 
Produce 

(Fruits and 
Vegetables, 

Affected) 
Dust 

. 

NIA 

Parameter 
NP-237 
SR-90 
TC-99 

Total Radiological Rid  

Arsenic 
Total Chemical Risl 

Tota 
CS-137 
NP-237 
PU-238 
PU-2391240 

RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 

RA-226 

U-2351236 
U-238 

Total Radiological Risi 

Aroclor-1254 
Arsenic 
Bem(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
bis(2-Ethyulexyl)phtalate 
Beryllium 
Dibenzo(a,h)anthracene 
Indeno(l.2.3-cd)pyrene 

Total Chemical Risi 
Tota 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 

5.1E-13 0.03% 0.00% 
3.OE-12 0.16% 0.02% 
2.38-12 0.12% 0.01% 
5.78-13 0.03% 0.00% 
2.8E-ll 1.51% 0.18% 
3.OE-12 0.16% 0.02% 
5.88-13 0.03% 0.00% 
2.9E-12 0.15% 0.02% 
1.1E-11 0.58% 0.07% 
4.2E-12 0.22% 0.03% 
6.28-12 0.33% 0.04% 
5.1E-13 0.03% 0.00% 
3.7E-11 1.95% 0.23% 
1.OE-IO 5.31% 0.62% 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

5.1E-13 0.03% 0.00% 
3.OE-12 0.16% 0.02% 
2.38-12 0.12% 0.01% 
5.78-13 0.03% 0.00% 
2.8E-11 1.51% 0.18% 
3.OE-12 0.16% 0.02% 
5.8813 0.03% 0.00% 

. 2.98-12 0.15% 0.02% 
1.lE-I1 0.58% 0.07% 
4.28-12 0.22% 0.03% 
6.2E-12 0.33% 0.04% 
5.1E-13 0.03% 0.00% 
3.7E-I1 1.95% 0.23% 
1.OE-IO 5.31% 0.62% 

Iff-Property % Total % Total 
Res. Farmer Medium Receptor 
Priv. Own.) Risk Risk 

NIA 
NIA 
NIA 

NIA 

7.2E-12 
4.2E-11 
3.3E-11 
8.1E-12 
4.OE-10 
4.3E-11 
8.3E- 12 
4.1 E-1 1 
1.6E-10 
5.9E-11 
8.8E-11 

5.2E-10 
1.4E-09 

7.3832 

0.11% 
0.61 % 
0.48% 
0.12% 
5.90% 
0.63% 
0.12% 
0.61 % 
2.27% 
0.87% 
1.29% 
0.11% 
7.63% 

20.74% 

2.5E-10 
2.3 E-09 
1.2E-09 
1.OE-10 
1.1 E-IO 
2.OE-11 
1 .OE-09 

7.9E-1 I 
5.48-09 
6.88-09 

3.5E-10 

3.67% 
33.06% 
17.88% 

1.52% 
1.61% 
0.30% 

14.98% 
5.09% 
1.15% 

79.26% 
100.00% 

- 
0.00% 

0.02% 
0.00% 
0.23% 
0.02% 
0.00% 
0.02% 
0.09% 
0.03% 
0.05% 
0.00% 
0.30% 
0.81 % 

0.02% 

0.14% 
I .29% 
0.70% 
0.06% 
0.06% 
0.01 % 
0.59% 
0.20% 
0.05% 
3.10% 
3.91% - 

Iff-Property % Total % Total 
ks. Fanner Medium Receptor 
F e d . 0 ~ 0 . )  Risk Risk 
'IA 
IIA 
IIA 

IIA 

7.2E-12 
4.2E-11 
3.3E-11 
8.IE-12 
4.OE- 10 
4.3E-11 
8.3812 
4.1E-11 
1.6E-10 
5.9E-11 
8.8E-11 
7.3E-I2 
5.2E-10 
1.4E-09 

2.5E-10 

1.2E-09 
1.OE-10 
1.1 E- 10 

1 .OE-09 
3.5E- I O  
7.9E-1 I 
5.48-09 

2.3 E-09 

2.OE-1 I 

6.8809 

0.11% 
0.61 96. 
0.48% 
0.12% 
5.90% 
0.63% 
0.12% 
0.61 % 
2.27% 
0.87% 
1.29% 
0.11% 
7.63% 

20.74% 

3.67% 
33.06% 
17.88% 

1.52% 
1.61% 
0.30% 

14.98% 
5.09% 
1.15% 

79.26% 
100.00% 

- 
0.00% 
0.0291 
0.0291 
0.001 
0.2391 
0.0291 
0.0091 
0.021 
0.09% 
0.0391 
0.0591 
0.0091 
0.3091 
0.8191 

0.1491 
1.29% 
0.7091 
0.069 
0.069 
0.01 9 
0.599 
0.209 
0.059 
3.109 
3.919 - 

8.2E-11 
7.4E-10 
4.OE-10 
3.4E-1 I 
3.6E-11 

3.4E-IO 
1.1 E-IO 
2.6E-11 

6.7E-12 

1.8E-09 
1.9E-09 

4.38% 
39.52% 
21.34% 

1.82% 
1.92% 
0.36% 

17.90% 
6.08% 
1.37% 

94.69% 
100.00% 

0.51% 

2.51% 
0.21 % 
0.23% 
0.04% 
2.10% 
0.71% 
0.16% 

11.12% 

8.2E-I I 
7.4E-IO 
4 .OE- 10 
3.4E-11 
3.6E-11 

3.4E-10 
1.1 E-IO 
2.6E-11 
1.8E-09 
1.9E-09 

6.78-12 

4.38% 
39.52% 
21.34% 

1.82% 
1.92% 
0.36% 

17.90% 
6.08% 
1.37% 

94.69% 
100.00% 

0.51% 
4.64% 
2.51% 
0.21 % 
0.235 
0.04% 
2.10% 
0.71 % 
0.16% 

11.123 
I I .743 - 
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TABLE B.3.5-27 
(continued) 

Medium 
Perched 
Groundwater 

Homegrown 
Produce 

(Fruits and 
Vegetables, 

Dust 
Affected) 

Parameter 
NP-237 
SR-90 
TC-99 
Total Radiological Risk 

Arsenic 
Total Chemical Risk 

Totai 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 

I 

11-1-232 
U-234 
U-2351236 
U-238 
Total Radiological Risk 

Aroclor- I254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
bis(2-ElhyIhexy1)phthalat 
Beryllium 
Dibenzo(a.h)anthracene 
Indene( 1.2.3-cd)pyrene 

Toral Chemical Rish 
I Total 

On-Property % Total % Total 
Resident Medium Receptor 

:armer (RME) Risk & 
NIA . 
NIA 
NIA 

NIA 

6.IE-10 
3.9809 
2.8E-09 
6.9E-10 
3.8E-08 
3.6E-09 
8.9E-10 
3.58-09 
1.3E-08 
5.0E-09 
7.98-09 
6.SE-10 
4.7E-08 
I .3E-07 

0.10% 
0.66% 
0.48% 
0.12% 
6.55% 
0.62% 
0.15% 
0.6046 
2.24% 
0.8546 
1.34% 
0.11% 
7.95% 

21.76% 

5.68-09 0.96% 
1.9E-07 32.64% 
1.OE-07 17.57% 
8.98-09 1.51% 
9.3809 1.58% 
1.7E-09 0.29% 
l.OE-07 17.54% 
2.98-08 5.01% 

4.68-07 78.24% 
6.68-09 1.13% 

5.9E-07 100.00% 

- 
0.00% 
0.03% 
0.02% 
0.01 % 
0.29% 
0.03% 
0.01 91 
0.03% 
0.10% 
0.04% 
0.06% 
0.00% 
0.35% 
0.96% 

0.041 
1.44% 
0.78% 
0.07% 
0.07% 
0.01 % 
0.77% 
0.22% 
0.05% 
3.45% 
4.41 % - 

On-Property 5% Total % Total 
Resident Medium Receptor 

Farmer(CT) Risk Risk 
NIA 
NIA 
NIA 

NIA 

3.4E-1 I 
2.1 E- 10 
I SE-10 
3.8E-11 
2.1E-09 
2 .OE- 10 
4.9E-11 
1.9E-10 
7.3E-IO 
2.8E-IO 
4.3E-10 
3.6E-11 
2.68-09 
7.OE-09 

0.10% 0.00% 
0.66% 0.02% 
0.48% 0.02% 
0.12% 0.00% 
6.55% 0.23% 
0.62% 0.02% 
0.15% 0.01% 
0.60% 0.02% 
2.24% 0.08% 
0.8596 0.03% 
1.34% 0.05% 
0.11% 0.00% 
7.95% 0.27% 

21.76% 0.75% 

3.IE-IO 0.96% 

5.7E-09 17.57% 
4.9E-IO 1.51% 
5.IE-10 1.58% 

l.lE-08 32.65% 

9.5E-11 0.29% 
5.7E-09 17.54% 
1.6E-09 5.01% 
3.6E-10 1.13% 
2.58-08 78.24% 
3.2848 100.00% 

0.03% 
1.13% 
0.61 % 
0.05% 
0.05% 
0.01 % 
0.61 % 
0.17% 
0.04% 
2.71% 
3.46% - 

5niroperty TOIA % T O ~ I  
Resident Medium Receptor 
- Child & 
NIA 
NIA 

NIA 

4.3E-11 
2.7E- 10 
2.OE-10 
4.9E-11 
2.7E-09 
2.6E-10 
6.3E-11 
2.SE-10 
9.3E-10 
3.5E- 10 
5.5E-10 
4.6E-I I 
3.3E-09 
9.OE-09 

0.03% 
0.17% 
0.12% 
0.03% 
1.69% 
0.16% 
0.04% 
0.15% 
0.58% 
0.22% 
0.35% 
0.03% 
2.06% 
5.63% 

1.8E-09 1.15% 
6.3E-08 39.40% 
3.4E-08 21.17% 
2.9E-09 1.82% 
3.1E-09 1.91% 
5.7E-10 0.36% 
3.4E-08 21.17% 
9.78-09 6.04% 
2.2E-09 1.36% 
1.5E-07 94.37% 
1.6E-07 100.00% 

Perched 5% Total %Total 
Groundwater Medium Receptor 

5.5E-05 85.42% 70.84% 
User - Risk - 
3.4E-06 5.28% 4.38% 
5.2E-06 8.21% 6.81% 
6.3E-05 98.91 % 82.03% 

0.02% 
0.02% 

0.23% 
0.02% 
0.01% 
0.02% 
0.08% 
0.03% 
0.05% 

0.28% 
0.77% 

7.0E-07 
7.0E-07 
6.4E-05 

6.1E-IO 
3.98-09 
2.8E-09 
6.9E-IO 
3.8E-08 
3.6E-09 
8.9E- I O  
3.58-09 
1.3E-08 
5.OE-09 
7.9E-09 
6.5E-IO 
4.7 E-08 
1.3E-07 

0.16% 
5.38% 
2.8946 
0.25% 
0.26% 
0.05% 
2.89% 
0.82% 
0.19% 

12.88% 
13.65% - 

5.68-09 
I .9E-07 
I .OE-07 
8.9809 
9.3E-09 
I .7E-09 
I .OE-07 
2.9848 
6.6E-09 
4.6E-07 
5.9E-07 

1.09% 
1.09% 

100.00% 
0.10% 
0.66% 
0.48% 
0.12% 
6.55% 
0.62% 
0.15% 
0.60% 
2.24% 
0.85% 
1.34% 
0.11% 
7.95% 

21.76% 

0.96% 
32.64% 
17.57% 
1.51% 
1.58% 
0.29% 
17.54% 
5.01 % 
1.13% 

78.24% 
100.00% 

0.91 % 
0.91 9 

82.93% 
0.00% 
0.03% 
0.02% 
0.01 % 
0.29% 
0.03% 
0.01 % 
0.03% 
0.10% 
0.04% 
0.06% 
0.00% 
0.35% 
0.96% 

0.04% 
1.44% 
0.78% 
0.07% 
0.07% 
0.01 % 
0.77% 
0.22% 
0.05% 
3.45% 
4.41% - 



TABLE 8.3.5-27 
(continued) 

% Total % Total 
lxpanded Medium Receptor 
'respasser !tisJ Risk 

NIA 

Pj w 

Off-Property % Total % Total Off-Property % Total % Total Off-Property % Total % Total Off-Property % Total % Total 
Res. Farmer Medium Receptor Res. Farmer Medium Receptor Res. Child Medium Receptor Res. Child Medium Receptor 
(Priv. Own.) Risk Risk (Fed. Own.) !tisJ p i v .  Own.) Risk !tisJ (Fed. Own.) Risk Risk 

3.58-09 IC%%% 1.99% 3.5E-09 100.00% 1.99% 2.5E-10 100.00% 1.53% 2.5E-10 1 0 0 %  1.53% 
3.5E-09 100.00% 1.99% 3.5809 100.00% 1.99% 2.5E-IO 100.00% 1.53% 2.5E-10 100.00% 1.53% 

I 

2. 

Medium 
Homegrown 
Produce 
(Groundwater 

Affected) 
Beef/Milk 

(Dust 
Affected) 

' 

Parameter 
TC-99 

TO;@ Radiological Ruk 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 

U-238 
U-2351236 

Total Radiological Risk 

Aroclor- 1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
bis(2-Ethylhexy1)phthalate 
Bevllium 
Dibenzo(a.h)anthracene 
Indene( 1.2.3-cd)pyrene 

Total Chemical Rkk 
Total 

Beef/Milk TC-99 + (Groundwater Told Radiological Risk 

NIA I 

Affected) I 
Ambient I 

3.5E-11 0.20% 0.02%1 3.5E-11 0.20% 0.02%1 4.4812 0.05% 0.03%1 4.48-12 0.05% 0.03% 

Radon I 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.9E-13 
1.9E-15 
4.98-16 
7.1E-11 
5 .OE- 12 
6.5E- 12 
5.68-14 

3.8E-13 
9.98-13 

1.2E-11 
I.OE-12 
7.3E-11 
2.lE-10 

1.6E-09 
7.8E-10 
4.9809 
1.5E-10 
4.6E- 10 
4.3E-10 
1.2E-10 
7.8E-09 
9.5E-10 
1.7E-08 

0.00% 
0.00% 
0.00% 
0.41 % 
0.03% 
0.04% 
0.00% 
0.01% 
0.00% 
0.07% 
0.01 % 
0.42% 
1.18% 

9.42% 
4.49% 

28.17% 
0.88% 
2.63% 
2.48% 
0.67% 

44.63% 
5.45% 

98.82% 

0.00% 
0.00% 
0.00% 
0.04% 
0.00% 
0.00% 

-0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.04% 
0.12% 

0.94% 
0.45% 
2.82% 
0.09% 
0.26% 
0.25% 
0.07% 
4.46% 
0.54% 
9.88% 

1.9E-13 
1.9E-15 
4.9E-16 
7.1 E-1 1 
5.OE-12 
6.5E-12 
5.6E- 14 
9.9E-13 
3.8E-13 
1.2E-11 
1.OE-12 
7.3E-11 
2.1E-10 

1.6E-09 
7.8E- 10 
4.9809 
1 SE-IO 
4.6E-10 
4.3E-10 
1.2E-10 
7.88-09 
9.5E-10 
1.7E-08 

0.00% 
0.00% 
0.00% 
0.41 % 
0.03% 
0.04% 
0.00% 
0.01 % 
0.00% 
0.07% 
0.01 % 
0.42% 
1.18% 

9.42% 
4.49% 

28.17% 
0.88% 
2.63% 
2.48% 
0.67% 

44.63% 
5.45% 

98.82% 

0.00% 
0.00% 
0.00% 
0.04% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.04% 
0.12% 

0.94% 
0.45% 
2.82% 
0.09% 
0.26% 
0.25% 
0.07% 
4.46% 
0.54% 
9.88% 

1 SE-14 
2.OE-16 
5.2E-17 
1.2E-11 
8.7E-13 
1.2E-12 
8.88-15 
1.6E-13 
5.9E-14 
2.28-12 
1.9E-13 
1.3E-11 
3.5E-11 

9.5E-10 

2.88-09 
8.8E-11 
2.6E-10 

1.8E-11 
4.5 E-09 
5.5E-10 
9.6E-09 

1.8E-10 

2.5E-10 

0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.13% 0.08% 
0.01% 0.01% 
0.01% 0.01% 
0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
0.02% 0.01% 
0.00% 0.00% 
0.14% 0.08% 
0.36% 0.22% 

9.81% 5.90% 
1.92% 1.15% 

29.33% 17.65% 
0.91% 0.55% 
2.74% 1.65% 
2.58% 1.55% 
0 . 1 9 % ~  0.11% 

46.48% 27.96% 
5.68% 3.41% 

99.64% 59.94% 

1.5E-14 
2.OE- 16 
5.28-17 

8.78-13 
1.2E-12 
8.8E-15 
1.6E-13 

2.28-12 
1.9E-13 
1.3E-11 

1.2E-11 

5.9814 

3.5E-11 

9.5E-10 
1.8E-10 

' 2.88-09 
8.8E-11 

2.5E-10 
I 3E-11 
4.58-09 
5.5E- 10 
9.68-09 

2.6E- 10 

0.00% 
0.00% 
0.00% 
0.13% 
0.01 % 
0.01 % 
0.00% 
0.00% 
0.00% 
0.02% 
0.00% 
0.14% 
0.36% 

9.81 % 
1.92% 

29.33% 
0.91 % 
2.74% 
2.58% 
0.19% 

46.48% 
5.68% 

99.64% 

0.00% 
0.00% 
0.00% 
0.08% 
0.01 5% 
0.01 % 
0.004% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.08% 
0.22% 

5.90% 
1.15% 

17.65% 
0.55% 
1.65% 
1.55% 
0.11% 

27.96% 
3.41% 

59.94% 
I 1.7E-08 100.00% 9.99%1 1.7E-08 100.00% 9.99561 9.6E-09 100.00% 60.15961 9.6E-09 100.00% 60.15% 

N/A I 8.38-09 100.00% 4.73%1 8.38-09 100.00% 4.73%1 1.4E-09 100.00% 8.59%1 1.4E-09 100.00% 8.59% I 8.3E-09 100.00% 4.73%) 8.3E-09 100.00% 4.73%) 1.4E-09 100.00% . 8.59%1 1.4E-09 100.00% 8.59% 
I I I I 

9.8E-09 0.04% 2.78-09 1.54% 2.7E-09 1.54% 4.9E-11 0.30% 4.9E-11 0.30% 

IALL MEDIA 2.43-05 1.7E07 1.7EO7 1.6EOS + 1.6E08 
c2 

&3 

G L  
@ 

1 

P car 
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TABLE B.3.S-27 
(continued) 

I 

2.9E-09 0.21% 0.02961 1.5E-10 0.21% 0.02Sl 

T 
P 

I 
3.8E-10 0.05% 0.03% 

r 
00 
00 

(Dust 
Affected) 

Medium Parameter 

Produce Total Radiological Risk 
(Groundwater 

Affected 

NP-237 
PU-238 
PU-239/240 
RA-226 . 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Radiological Rid 

Aroclor- 1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
bis(2-Ethylhexy I)phthalat 
Beryllium 
Dibenzo(a,h)anthracene 
Indene( I .2.3-cd)pyrene 

Total Chemical Rid 

Beef/Milk 
(Groundwater 

3n-Property % Total % Total 
Resident Medium Receptor 
- Child Risk 
4.3E-09 100%% 0.36% 
4.38-09 100.00% 0.36% 

Total 1.4E-06 100.00% 10.41% 7.0E-08 100.00% 7.54% 7.5E-07 100.00% 63.97% 
TC-99 1.4E-07 100.00% 1.0896 6.88-09 100.00% 0.73% 2.4E-08 100.00% 2.04% 

Total Radiological Risk 1.4E-07 100.00% 1.08% 6.88-09 100.00% 0.73% 2.48-08 100.00% 2.04% 
Affected) 
Ambient 
Radon 

3.6E-11 0.00% 

1.3E-13 0.0096 
I .7E-08 I .20% 

2.OE-13 0.00% 

4.3E-10 0.03% 
1.4E-09 0.10% 
4.88-12 0.00% 
9.2E-11 0.01 % 
3.2E-11 0.0096 
1.4E-09 0.10% 
1.2E-IO 0.01% 
8.3E-09 0.60% 
3.IE-08 2.27% 

1.8E-08 1.32% 
6.7E-08 4.81% 

1.3E-08 0.94% 
3.9E-08 2.80% 
3.7E-08 2.64% 
2.6808 1.84% 
6.6E-07 47.58% 

1.4E-06 97.73% 

4.2E-07 30.01 % 

8.OE-08 5.79% 

3 SE-07 2.61% 2.6E-08 2.75% 2.6E-08 2.19% 

0.0046 
0.00% 
0.00% 
0.13% 
0.0096 
0.01 5% 
0.0046 
0.00% 
0.0096 
0.01 % 
0.00% 
0.06% 
0.24% 

0.14% 
0.50% 
3.12% 
0.10% 
0.29% 
0.28% 
0.19% 
4.95% 
0.60% 

10.17% 

1.9E-12 

6.7E-I5 
I .  I E-I4 

7.8E-10 
2.OE-11 
6.5E-11 
2.3E-13 
4.48-12 
1.5E-12 
6.5E-11 
5.48-12 
3.8E- 10 
1 SE-09 

9.2E-IO 
3.7809 
2.1 E-08 
6.6E-IO 
2.OE-09 
I .9E-09 
I SE-09 
3.38-08 
4.1E-09 
6.98-08 

0.00% 0.00% 
0.00% 0.00% 
0.00% 0.00% 
1.10% 0.08% 
0.03% 0.00% 
0.09% 0.01% 
0.00% 0.00% 
0.01% 0.00% 
0.0046 0.00% 
0.09% 0.01% 
0.01% 0.0091 
0.54% 0.04% 
2.09% 0.16% 

1.31% 0.10% 
5.30% 0.4091 

29.83% 2.2591 
0.94% 0.0791 
2.78% 0.2191 
2.63% 0.2091 
2.08% 0.1691 

47.29% 3.57% 
5.75% 0.43% 

97.91% 7.39% 

2.78-12 
2.1 E-I4 
1.3E-14 
2.98-09 
7.4E-I I 
2.6E-IO 
7.5E-13 
1.4E-11 
5 .OE- 12 
2.5E-10 
2.IE-11 
1.5E-09 
5.4E-09 

l.lE-08 

2.4€-07 
7.58-09 
2.2E-08 
2.IE-08 
4.0E-09 
3.88-07 
4.68-08 
7.5E-07 

1.6E-08 

0.00% 0.00% 
0.00% 0.00% 
0.00% 0.0046 
0.39% 0.25% 
0.01% 0.01% 
0.04% 0.02% 
0.00% 0.00% 
0.0096 0.00% 
0.0096 0.00% 
0.03% 0.02% 
0.00% 0.00% 
0.20% 0.13% 
0.72% 0.46% 

1.40% 0.89% 
2.09% 1.34% 

31.85% 20.37% 
1.00% 0.64% 
2.97% 1.90% 
2.80% 1.79% 
0.54% 0.34% 

50.49% 32.30% 
6.14% 3.93% 

99.28% . 63.51% 

Perched % Total % Total 
houndwater Medium Receptor 

6.1E-08 100.00% 0.08% 
6.1E-08 100.00% 0.08% 

2.98-09 0.21% 0.00% 
3.6E-I I 
2.OE- I3 
1.3E-13 
1.7E-08 
4.3E- 10 
1.4E-09 
4.8E-12 
9.2E-I I 
3.2E-11 
I .'4E-09 
1.2E-10 
8.3E-09 
3.IE-08 

I .8E-08 
6.78-08 
4.28-07 
1.3E-08 
3.9E-08 
3.7E-08 
2.6E-08 
6.68-07 
8.OE-08 
I .4E-06 

0.00% 0.00% 
0.00% 0.00% 
0.00% 0.0096 
1.20% 0.02% 
0.03% 0.0096 
0.10% 0.0096 
0.00% 0.0096 
0.01% 0.0096 
0.0076 0.0096 
0.10% 0.0096 
0.01% 0.0046 
0.60% 0.01% 
2.27% 0.04% 

1.32% 0.02% 
4.81% 0.09% 

30.01% 0.54% 
0.94% 0.02% 
2.80% 0.05% 
2.64% 0.0546 
1.84% 0.03% 

47.58% 0.86% 
5.79% 0.10% 

97.73% 1.76% 
1.4E-06 100.00% 3.52% 
1.4E-07 100.00% 0.19% 1 1.4E-07 100.00% 0.19% 

3.5E-07 2.61 % 

IALL MEDIA 1.3E05 9.3E07 1.2E-06 7.73-0s 1 
NIA signifies that exposure of the receptor to the indicated medium is not applicable. 
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I 

TABLE B.3.5-28 
FUTURE LAND USE 

LIME SLUDGE PONDS 
SUMMARY OF NONCARCINOGENIC HAZARDS 

- Medium Parameter 
SoillAir Arsenic 

bis(2-Ethylhexy1)phtate 
Beryllium 
U-TOTAL 

Total 
Perched Arsenic 
Groundwater Total 
Homegrown Arsenic 
Produce bis(2-Ethylhexyl)phthalate 

(Dust Beryllium 
Affected) U-TOTAL 

Total 
BeeflMilk Arsenic 

(Dust bis(2-Ethylhexyl)phthhalate 
Affected) Beryllium 

U-TOTAL 
td Total 

Off-Property %Total %Total Off-Propea %Total % Total 
Res. Farmer Medium Receptor Res. Farmer Medium Receptor 
(Priv. Own.) Hazard ( F e d . 0 ~ 0 . )  Hazard Hazard Hazard 

NID NID 
NID 
NID 
NID 

%Total %Total 
Expanded Medium Receptor 
Trespasser Hazard Hazard 

1.3E-03 0.59% 0.59% 
4.88-05 0.02% 0.132% 
4.48-03 2.05% 2.05% 
2.1E-01 97.34% 97.34% 
2.2E-01 100.00% 100.00% 
NIA 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

1.5E-05 100.00% 75.52%1 1.5E-05 100.00% 75.52% 
1.5E-06 29.80% 7.29%1 1.5E-06 29.80% 7.29% 
1.5E-06 30.81% 7.54% 1.5EM 30.81% 7.54% 
5.48-09 0.11% 0.03% 5.4E-09 0.11% 0.03% 
2.0E-06 39.28% 9.62% 2.0E-06 39.28% 9.62% 
5.OE-06 100.00% 24.48% 5.OE-06 100.00% 24.48% 

Off-Property % Total % Total 
Res. Child Medium Receptor 

(Priv. Own.) Hazard Hazard 
NID 
NID 
NID 
NID 

Dff-Propert % Total % Total 
Res. Child Medium Receptor 

[Fed. Own.) Hazard Hazard 

NID 

NIA NIA 

1.7E-05 27.79% 17.68% 1.7E-05 27.79% 17.68% 
2.8847 0.47% 0.30% 2.8E-07 0.47% 0.30% 
1.8E-07 0.31% 0.20% 1.8E-07 0.31% 0.20% 
4.2E-05 71.43% 45.43% 4.2E-05 71.43% 45.43% 

IALL MEDIA 2.2E-01 2.0E-05 2.0E-05 9.3E-05 9.3E-05 3 
c 
00 
W 
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I 

Medium Parameter 
SoillAir Arsenic 

bis(2-Ethylhexy1)phthhalate 
Beryllium 
U-TOTAL 

Total 
Perched Arsenic 
Groundwater Total 
Homegrown Arsenic 
Produce bis(2-Ethylhexyl)phthalate 
(Dust Beryllium 
Affected) U-TOTAL 

Total 
BeefIMilk Arsenic 
(Dust bis(2-Ethylhexyl)phthalate 
Affected) Beryllium 

U-TOTAL 
Total 

TABLE B.3.5-2E 
(continued) 

On-Property %Total %Total On-Property % Total % Total On-Property %Total %Total Perched % Total %Total 
Resident Medium Receptor Resident Medium Receptor Resident Medium Receptor Groundwater Medium Receptor 

Farmer(RME) Hazard Hazard Farmer(CT) Hazard Hazard Child Hazard Hazard Uscr(Adult) Hazard Hazard 
NID NID NID NID 
NID NID NID NID 
NID NID NID NID 
NID NID NID NID 

NIA NIA NIA 1.3E-03 100.00% 43.35% 
1.3E-03 100.00% 43.35% 

3.7E-04 27.91% 21.07% 1.6E-04 27.91% 21.50% 1.4E-03 27.91% 17.76% 3.78-04 27.91% 21.07% 
6.28-06 0.47% 0.36% 2.6E-06 0.47% 0.36% 2.4E-05 0.47% 0.30% 6.2E-06 0.47% 0.36% 
4.88-06 0.37% 0.28% 2.1E-06 0.37% 0.28% 1.8E-05 0.37% 0.23% 4.88-06 0.37% 0.28% 
9.38-04 71.25% 53.78% 4.0E-04 71.25% 54.89% 3.68-03 71.25% 45.32% 9.38-04 71.25% 53.78% 
1.3E-03 100.00% 75.48% 5.6E-04 100.00% 77.04% 5.0E-03 100.00% 63.61% 1.3E-03 100.00% 75.48% 
1.3E-04 29.85% 7.32% 5.5E-05 33.15% 7.61% 3.5E-04 12.12% 4.41% 1.3E-04 29.85% 7.32% 
1.3E-04 30.77% 7.55% 5.1E-05 30.81% 7.08% 8.8E-04 30.52% 11.10% 1.3E-04 30.77% 7.55% 
1.2E-06 0.28% 0.07% 5.3EM 0.32% 0.07% 2.28-06 0.08% 0.03% 1.2E-06 0.28% 0.07% 
1.7E-04 39.10% 9.59% 6.0E-05 35.72% 8.20% 1.6E-03 57.29% 20.84% 1.7E-04 39.10% 9.59% 
4.3E-04 100.00% 24.52% 1.7E-04 100.00% 22.%% 2.98-03 100.00% 36.39% 4.3E-04 100.00% 24.52% 
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FEMP-OU02-6 FINAL 
January 2 1, 1995 

groundwater impacted simultaneously by the Active Flyash Pile, Inactive Flyash Pile and 
South Field -- the Lime Sludge Ponds and Solid Waste Landfill were not found to 
significantly impact groundwater; 

air impacted by all fine subunits; 

surface soil currently existing on the South Field; and, 

surface water and sediment impacted by all fine subunits in the Great Miami River 

For the purpose of this assessment, the future on-property receptors were assumed to be located on 

the South Field; and the off-property receptors were assumed to be located at the point of greatest 

groundwater and air concentrations. Figure B.3-1 presents the conceptual model for the Operable 

Unit 2-wide scenario. 

Estimated risk and hazards to the future off-property farmer due to contaminants present in surface 

soil (South Field), beef and milk, homegrown produce, and groundwater and summarized in 

Table B.3.6-1, B.3.6-2, B.3.6-3‘and B.3.6-4, respectively (Attachment B.111). Generally, risks are 

on the order of 1 .O x 

uranium-234, uranium-235/236, and uranium-238. For consumption of beef and milk, the risks were 

generally in the 1.4 x lo-’ range due primarily to ingestion of radium-226, benzo(a)pyrene, and 

dibenzo(a,h)anthracene. For homegrown produce, the risks were in the 1.8 x 

primarily to the cumulative effect of all CPCs. Risks in groundwater were in the 6.0 x 

primarily to the presence of uranium-2351236 and uranium-238 via ingestion. 

risk range due primarily to the ingestion of ‘groundwater containing 

range due 

range due 

Consumption of total 

risk to this receptor was 2.4 x 

produce irrigated with groundwater containing uranium-234, uranium-235/236, and uranium-238. 

Total HI was 3.7 due primarily to the ingestion of homegrown 

Estimated risks and hazards to the future on-property farmer due to contaminants present in surface 

soil (South Field), beef and milk, homegrown produce, and groundwater are summarized in Tables 

B.3.6-5, B.3.6-6, B.3.6-7 and B.3.6-8 respectively (Attachment B.111). The total receptor risk 

calculated for this receptor from all routes of exposure was 3.3 x lo-’. Total risk from surface soil 

was 1 . 1  x 10.’ due primarily to external radiation from surface soil containing radium-226 (7.8 x 

lo”), radium-228 (4.7 x lo4), thorium-228 (1.0 x lo”), and thorium-232 (1.4 x and dermal 

contact with benzo(a)pyrene (3.4 x 

however, their contribution was less than one percent of the medium risk. Another major contributor 

. 

Additional CPCs contributed greater than 1.0 x risk, 
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PRIMARY 
SOURCE 

Pile 

South Field I 

Inactive Flyash 

I Solid Waste 1 
Landfill 

SECONDARY PRIMARY 
RELEASE SECONDARY RELEASE 

MECHANISM SOURCES MECHANISM 

Surface Runoff I 

Groundwater 
(perched) 

Leaching 
/ 

b 

Lime Sludge 
Ponds 

Dust Emission H-Jl 

CONTACT 
MEDIUM 

- ~- 

-c setps - 
~ 

+Surface Runoff - 
\ 2 

Groundwater 
(perched) 

Infiltratjod 
Percolation % 

J - ~ ~  Groundwarera 

I 
- Great Miami Aquifer) 
r' I 

Deposition on 
Plant Surfaces 

4 - J  Root Uptake 

FUTURE LAND USE 
FEDERAL I PRIVATE  OWNERSHIP  OWNERSHIP I 

Plants 
(Fruits & 

Livestock 
(Milk/Meat) 

1 

Volatilization 

ltngestion 1.1 I 0 I 

Ingestion I I I 
Dermal Contact I 

;MA groundwater impacted simultaneously by AFP, IFP, and SF --. the LSP and SWL were not found to significantly impact groundwater. 
Jaximum soil concentration in the South Field. - - - _ _ _ _  __ ._ - - .. . - 

FIGURE B.3-1 CONCEPTUAL SITE MODEL FOR OPERABLE UNIT 2 - WIDE a 0 
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@ to total receptor risk was from the dust affected beef and milk pathway. Primary contributing CPCs 

in this pathway include technetium-99 (7.8 x 

dibenzo(a,h)anthracene (4.0 x lo”). Total HI was 23 due primarily to beryllium in groundwater (75 

percent of the total hazard) and homegrown produce irrigated with groundwater contaminated with 

uranium-total (21.4 percent of the total hazard). 

benzo(a)pyrene (5.4 x lo3), and 

~ 

. 
Estimated risks and hazards to the future, expanded trespasser are summarized in Table B.3.6-10 and 

B.3.6-11, respectively (Attachment B.111). Total risks were 8.5 x lo5 due mostly to external 

radiation from radium-226, radium-228, thorium-228, and thorium-230 in soil, and radium-226 in 

. sediment. Total HI was below 1.0. 

Tables B.3.6-12 and B.2.6-13 summarize the risk and hazard to future receptors due to the cumulative 

impact of contaminants present within Operable Unit 2. It is emphasized that the risks and hazards 

presented are those resulting primarily from the three subunits contributing most to groundwater 

contamination: the Active Flyash Pile, South Field and Inactive Flyash Pile. 
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a 

0.02% 
0.01 % 
0.11% 
0.06% 
1.02% 
O.W% 
0.01 % 
0.06% 
0.21 % 
0.00% 
0.06% 

TABIE B 3 S U  
RTNRELANDUSE 

m w I D E  
SUMMARY OF TOTAL CARCINOGENIC RISK 

0.45 % 
0.22 % 
0.008 
0.008 

52.38 % 
4.59% 
0.00% 
0.00% 

10.48% 
0.03 % 

13.28% 
0.02% 
0.13% 
0.47% 

82 .06 46 

0.34 % 
0.20% 
1.48 96 
0.12% 
1.97% 
0.13% 
0.01 % 
0.39% 
0.57 % 
0.00% 
0.13% 
0.00% 
5.35 96 

3.9E-m ' 

1.9E-07 
1.7e-09 
5JE-10 
4.5E-05 
4.0E-06 
1.9E-09 
3.1E-09 
9.1E-06 
2.5E-08 
1.2E-05 
1.7E-08 
l.lE-07 
4.1E-07 
7.1E-05 

2.9E-07 
1.7E-07 
1.3E-06 
1 .ow 
1.7E-06 
1.2f2-07 
1.3E-08 
3.4E-07 
4.9E-07 
9.2E-10 
l.lE-07 

4.6E-06 
l.lE-09 

0.52 91 
0.25% 
0.00% 
0.00% 

59.93% 
5.25% 
0.00% 
0.00% 

11.99% 
0.03 % 

15.19% 
0.02% 
0.15 % 
0.54% 

93.88% 

0.38% 
0.23 % 
1.69% 
0.13% 
2.26% 
0.15% 
0.0246 
0.45 % 
0.65% 
0.00% 
0.14 % 
0.0096 
6.12% 

1.9Ell 
2.1E-08 
1.1E-08 
6.3E-09 
8.9E-06 
l.lE-07 

2.3E-09 
6.9E-07 
7.9E-07 
8.8E-07 
4.6E-07 
4.5E-08 
1 .OE-06 
1.3E-05 

2.1E-10 

N/A 
N/A . 

1.6E-07 
3.7E-09 
6.2E-08 
4.1E-09 

1 .OE-08 
1 . 3 W  
1.7E-10 
4.0E-09 

2.6E-07 

4.9E-10 

N/A 

%Total % T d  
Medium Rcccpta 

0.00% 0.00% 
0.16% 0.02% 
0.08% 0.01% 
0.05% 0.01% 

67.55% 7.86% 
0.84% 0.10% 
0.00% 0.00% 
0.02% 0.00% 
5.22% 0.61% 
6.00% 0.70% 

3.49% 0.41% 
0.34% 0.04% 
7.66% 0.89% 

98.04% 11.40% 

Risk _. Ri* - 

6.63% 0 . m  

N/A N/A 
N/A N/A 

1.22% 0.14% 
0.03% 0.00% 
0.47% 0.05% 
0.03% 0.00% 
0.00% 0.00% 
0.08% 0.0191 
0.10% 0.0191 
0.00% 0.00'1 
0.03% 0.009 

1.96% 0.2391 
N/A N/A 

7.6E-05 100.00% 87.40961 1.3E-05 100.00% 11.6341 

0 n - m  %Tdd % A d  
Resida~t Medium Rcocpca 

R i t  
4.2- 0.36% 0.12% 
4 . 3 m  om% 0.01% 
3.0E-07 0.00% 0.00% 
2.oEal 0.00% 0.00% 
7.8E-03 68.39% 23.34% 
4 . M  4.12% 1.41% 
2.6E-07 0.00% 0.00% 
8.7E-07 0.01% 0.00% 
1.OE-03 9.14% 3.125 
1.7pro5 0.15% 0.05% 
1.4E-03 12.55% 4.28% 
1.oE-05 0.09% 0.03% 
9.8- 0.09% 0.0391 
3JE-05 0.31% 0.11% 
l . l W  95.25% 32.5191 

~UmermME) - 

6 . O W  
3JE-06 
3.5E-05 
2 .om 
3.4- 
2.2E45 
2.6E-06 
2.0E-05 
6.9E-05 
1.2E-06 
2.2E-a5 

0.05 96 
0.03% 
0.31 96 
0.17% 
2.98% 
0.20% 
0.02% 
0.18% 
0.60% 
0.01 46 
0.19% 

5 . 4 W  4.75% 1.62% 
1.lEM 100.00% 34.13% 
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I 

Medium - 

Glarodarm 
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PlfmncteT 
NP-237 
PU-238 
PU-239mO 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
u - 2 3 5 m  
U-238 
Torol Radidogical Risk 

Amlor-12% 
Amlor-1260 
A& 
Bcnzo(r)=- 
Bcnzo(r)PY== 
&nzo(b)-* 
Bcryllitrm 
Dibmda,h)mmncaW 
Dieldrin 

T a l  Ckmicnl Rid 
T U  

NP-237 
SR-90 
TC-99 
U-234 
u - 2 3 5 m  
U-238 
Total M q i c o l  Risi 

A d c  
Bcryllilnn 

Total Qlanicol 
TOrrr 

TABLE B.3.6-12 
(Cootiuued) 

rc¶paucI !c& 
2 . W  0.32% 
1.4E10 0.00% 
4.3E.11 0.00% 
7.1E-06 84.84% 
6.0E-07 7.14% 
1.2E-10 0.00% 
1.6E-10 0.00% 
6.3E-10 0.01% 
1.4E-08 0.16% 
3.5E-08 0.42% 
7.8E-06 92.90% 
2.5E-09 0.03% 
1.4E-09 0.02% 
2.4E-07 2.90% 
7.3E-09 0.09% 
2.5E-07 2.98% 
8.1E-09 0.10% 
4.6E-08 0.55% 
3.6E-08 0.43% 

5.9E-07 7.10% 
5JE-10 0.01% 

- Risk 1 
0.03%l 
0.00% 
0.00% 
8.19% 
0.69% 
0.00% 
0.00% 
0.00% 
0.02% 
0.04 % 
8.97% 
0.00% 
0.00% 
0.28% 
0.01 % 
0.29% 
0.01 % 
0.05 % 
0.04% 
0.00% 
0.69% 

8.4E-06 100.00% 9.6591 
NIA 
NIA 
NIA 
Nl A 
NIA 
NIA 

NIA 
NIA 

Ofl-Ropey % T d  B T d  
fta.hnax Medium R e  

RiB p i v .  0un.J - Risk 7 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.2E-07 0.36% 0.199 
8 . 8 m  0.15% 0.089 
6 . 2 W  0.10% 0.069 
2.0E-05 33.32% 17.539 
l.lE-06 1.77% 0.939 
3.8- 64.28% 33.829 
6.0E-05 99.99% 52.609 

4.8E-09 0.01% 0.009 
1.2E-09 0.00% 0.009 
6.0E09 0.01% 0.019 
6.0E-05 100.00% 52.619 

Dn-RoPay %Total % T d  
Reridrat M a h n  R m  

UmermhE) - RisLM 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
AIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

2.0E-07 0.0296- 0.00' 
4.8- 0.00% 0.00' 
1.2E-07 0.01% 0.00' 
3 . M  33.52% 1.10' 
2.0E-05 1.79% 0.06' 
7.1- 64.66% 2.13' 
l.lE-03 100.00% 3.29' 

l.lE-03 100.00% 3.29 



I 

Reccpca 
Risk 
0.02% 
0.001 
0.00% 
0.068, 
0.00% 
0.00% 
0.28 % 
0.03% 
0.001 
0.08% 
0.47 % 

0.01 % 
0.00% 
0.18% 
0.0096 
0.01 % 
0.00% 
0.02% 
0.0096 
0.02% 
0.24 % 

- 

TABLE B3.6-12 
(Contiuued) 

6.2E-07 100.00% 0.71% 
NIA 

I T d  IT& 
!xpsdcd M d i  

1.7E-08 2.75% 
8JE-10 0.14% 
9.9E-11 0.02% 

. O W  8.13% 

.lE-09 0.18% 

.3E-10 0.12% 

. 4 W  38.80% 
1.7E-08 4.41% 
1.9E-09 0.48% 
, . 9 W  11.21% 
l.lE-07 66.23% 

rcsouxr !ti¶J 
surface 
Water 

NP-237 
Pu-238 
PU-239naO 
RA-226 
RA-228 
S R - 9 0  
rc-99 
U-2.34 
U-239236 
U-238 

T d  Rdob@ad Rid 

i.lE-09 1.31% 
i.4E-11 0.01 % 
1 . 6 W  25.41% 
l.lE-09 0.34% 
I.SE-09 1.21% 

1.5E-OS 2.37% 
l.lE-09 0.35% 
1.7E-OS 2.73% 
2.1E-07 33.77% 

IJE-10 0.04% 

Homegrown 
Produce 

(Dust 
Af f~~tbb)  

M a b y -  
Ba=J@)fluaantbCnc 
&ryllium 
D i i o ( a ,  h).nthmcnc 
Dieldrin 

Tom1 M Riri 
T& 

-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235036 
U-238 

Amlor-1254 
Amlor-1260 
Ancnic 
€.k=.4a).n- 
BalwmPY- 
Ba=J@1-* 
Eklu.0W-k 
Beryllium 
D i i a , h ) . n t h c c n e  
Dieldrin 
Idmdl,2*34PYl= 

T d  Radiobgioal R ~ I  

T d Q l a i c r r l R i  
Tot 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N IA  
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

M- %Tad % T d  
tes.krmsr Medium ReceQIor 
Riv.own.) g& - Rip 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

5.1E10 0.00% 0.00' 
2.1E-09 
7.7E10 
4.9E-10 
1.3- 
2 . w  
1 . m  
4.8- 
6.1- 
4.6E-09 
1.8E-08 
3.6- 
3.6E-10 
6.9E-09 
1.3E-05 
3.6E-08 
9 . 3 m  
3 . 0 W  
6.0E-08 
9.9E.07 
65E-08 
7.88-09 
7.0E-08 
2 . 0 W  
7.7- 
6.2- 

0.01% 0.00 
0.01% 0.00 
0.00% 0.00 

86.39% 11.47 
1.36% 0.18 
0.01% 0.00 
0.03% 0.00 
0.04% 0.01 
0.03% 0.00 
0.12% 0.02 
0.02% 0.00 
0.0096 0.00 
0.05% 0.01 

88.07% 11.69 
0.24% 0.03 
0.06% 0.01 
1.96% 0.26 
0.40% 0.05 
6.56% 0.87 
0.43% 0.06 
0.05% 0.01 
0.46% 0.06 
1.31% 0.17 
0.05% 0.01 
0.41% 0.05 

11.93% 1.5B 

On-Ropcy % T d  % T d  
lkaidd M c d i p m R w  

E & E &  'uwr 0 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
N IA  
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

5.4E-07 0 .04% o m !  
6.1E-07 0.04% 
1.5E-m 0.00% 
1.0E-09 0.00% 
4.6E-05 3.15% 
7.5E-m 0.05% 
1 . 9 m  1.26% 
3.6E-W 24.22% 
2.6E-08 0.0046 
2.0E-08 0.00% 
7.4E-os 0.01% 
7.1E-07 0.05% 
7.3E-08 0.00% 
1.3E-06 0.09% 
4 . 3 U  28.91% 
6.3E-06 0.42% 
8.3E-m 0.06% 
5.5E-05 3.73% 
6.0E-05 4.06% 
5.7E-04 38.62% 
3.7E-05 2.48% 
1.7E-06 0.11% 
4.4E-06 0.30% 
4.3E-05 2.92% 
2.5E-W 17.10% 
1.9E-05 1.30% 
1.OE-03 71.09% 
1.5E-03 100.00% 4.42 

0.00! 
0.00! 
0.00! 
0.14 ' 
0.00' 
0.06' 
1.07' 
0.00' 
0.00' 
0.00' 
0.00' 
0.00' 
0.00' 
1.28 
0.02 
0.00 
0.16 
0.18 
1.71 
0.11 
0.00 
0.01 
0.13 
0.76 
0.06 
3.14 
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H ~ I Q W U  
Reduce 
(O~OW&V&T 

Affettd) 

NP-237 
SR-90 
TC-99 
U-234 
U-235l236 
U-238 
Total Rdidogioal Rid 

TABLE B3.6-12 
(Continued) 

v 
Exprrrded Mcdirnn RcccpCa 
T m w m  j't& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NJA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3.1- 0.44% 0.03% 
1.- 0.01% 0.00% 
2.3E-07 3.36% 0.20% 
6.0E-06 87.09% 5.28% 
5.6E-07 8.10% 0.49% 
6.9E-06 99.97% 6.06% 

1.9E-09 0.03% 0.00% 
3.9E-10 0.01% 0.00% 
2.2E-09 0.03% 5.57% 
6.9E-06 100.00% 6.06% 
2.5E-09 0.02% 0.00% 
9.3E-12 

3.OE-14 
2.3E-06 
2.4- 
1.4E-09 
1.7E-08 
8.3E- 12 
2.9E-11 

4.4E-14 

l.lE-10 

5.1E-11 
9.7E-10 
2.4- 

2.4E-07 
1.2- 
1 .om 
8.8E-08 
4 . O m  
2 .m 
1.9E-07 
8 .OE-O9 
4.4E-06 
4.2E-12 

__ 7 . 5 m  
1.1EM 

5.1E-10 

0.00% 
0.00% 
0.00% 

17.00% 
0.18% 
0.01 % 
0.13% 
0.00% 
0.0096 
0.00% 
0.00% 
0.0096 
0.01 % 

17.34% 

1.75 % 
8 3 4  % 
0.76 % 
0.65 96 

3.28 % 
1.98 % 
1.39% 
0.06% 

32.53 % 
0.00% 
5 S2 % 

82.66% 

0.00% 
0.00% 
0.00% 
2.03% 
0.02% 
0.00% 
0.021 
0.00% 
0.00% 
0.0091 
0,0091 
0.0091 
0.0091 
2.0791 

0.21 91 
1.0491 
0.0991 
0.08 9 
3.509 
0.26 9 
0.179 
0.01 9 
3.899 
0.009 
0.669 
9.889 

1.4E-05 100.00% 11.959 

'Umtrmhe) 
6.2E-08 0.05% 0.00% 
1.7E-08 0.01% 0.00% 
5JE-10 0.00% 0.00% 
4.3E-07 0.35% 0.00% 
1.1E-04 91.08% 0.33% 
l.OE-05 8.50% 0.03% 
1.2E-04 100.00% 0.00% 

1.2E-04 100.00% 0.36% 
5.5E-06 0.03% o m %  
3.6E-08 
2.2E-11 
1.5E-11 
l.lE-04 
1.8E-06 
8.3E-05 
7.8E-03 
6.2- 
4.6E-09 
1 . 8 W  
6.1E-07 
6.3E-08 
1.2E-06 
8 .OE-O3 

0.0096 
0.00% 
0.00% 
0.59 % 
0.01 % 
0.43 % 

40.71 % 
0.00% 
0.0096 
0.0096 

0.00% 
0.01 % 

41.78% 

0.00% 

0.00% 
0.00% 
0.0096 
0.34% 
0.01 % 
0.25 % 
23.44% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

24.0691 

4.9E-05 0.25% 0.15% 
2.1E-04 1.10% 0.63% 
7.3J2-05 0.38% O : Z %  
1.6E-04 0.85% 0.4991 
5.4E-03 28.07% 16.1691 
3.- 1.91% 1.1091 
1.5E-04 0.80% 0.4691 
4.2E-06 0.0246 0.0191 
4.0E-03 20.79% 11.9791 
1.5E-07 0.0046 0.0091 
7.8E-04 4.05% 2.3391 
1.1E-02 58.22% 33.5391 
1.9E-02 100.00% 57.5891 

! 
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% T d  % T a d  Olr-propcrty 1 T d  1 T d  
Medirnn Receptor RcridcDt Uadium R u x p t a  

0.0396 0.00% 1.9E-10 0.- 0.008 
8.2E-09 0.07% 0.00% 2.24% 0.01% 

036% 0.001 1.3E-09 0.01% 0.001 
3.32% O.OZ% 4.2E-08 0.35% 0.00% 

l.lE-05 91.07% 0.03% 86.00% 0.51% 
8.00% 0.05% l.OE46 8.50% 0.00% 
99.95% 0.60% 1.2m 100.00% 0.048 

E . & -  Risk F a r m e t o  W W  

6507 

, 

, 

TABLE B3.6-12 
(Continued) 

M/Milk 
(oraundwrta 

Atfcacd) 

NP-237 
SR-90 
TC-99 
U-234 
U-235I236 
U-238 
T d  RomblodiaJ Rid 

A& 
Beryllium 

Total Qlaniaal Rirr 

3.4E-10 0.05% 0.00% 
2.1E-11 0.00% 0.00% 
3.6E-10 0.05% 0.00% 

NIA 
N/A 

6.8E-U7 100.00% 0.60% 
4.4E-06 3.86% 

I.IE-05 100.00% 0.04% 
6.0E-05 0.18% 

% T d  % T d  
%pmded Medium Receptor 
'resvasxT g& 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Off-ROpaY 

JRiv. h . 1  
Ru. Farmsr 

2.oE-10 
1 . 5 m  
2.4E-09 
2.3W 
5 . 8 W  
5.4E-08 
6.8W 

NIA 
NIA 

1.9E-06 2.244 
I I '  

OG8Q19 

B-3-198 



TABLE B3.6-13 

OW2 WIDE 
F v r u R E m u s E  

Medium 
SurfaaSoi l l  
Air 

Sediment 

Groundwater 

s u r f a a  
W a r  

Homegrown 
h o d u a  

(Dust 
A f f M )  

Homegrown 
Produa 
(Hzo Afrcctcd) 

B e f M i l k  
(Dust 

A f f M )  

Beef/Atitk 
(H20 

A K d )  

SUMMARY OF NONC, 
I 96ofTOtal %ofTozal 

Ruamner 
Anenic 
Be ry I1 lum 
Dieldrin 
U - T d  
bis(2-c4hylhexyl)phthelatc 2.7505 0.30% 0.02% 

Total 9.0E-03 100.00% 7.66% 
Arsenic 2.7503 5.07% 2.29% 
Beryllium 5.1E-03 9.58% 4.33% 
Dieldrin 1.OE-04 0.19% 0.08% 
U-TOTAL 4.5502 85.16% 38.45% 

Total 5.3E-02 100.00% 45.15% 
A m n i c  NIA 
Beryllium NIA 
U-Id NIA 

A r r m i C  I.OE-03 1.80% 0.85% 
BeryUium . 6.2E-05 0.11% 0.05% 
lXekirin 1.2E-04 0.22% 0.10% 
U4Ofal S.SE-02 97.88% 46.21% 

Total S.6E-02 100.00% 47.21% 
Arsenic NIA 
Beryllium ' NIA 
Dieldrin NIA 

A m n i c  NIA 
Beryllium NIA 
u-toral NIA 

Arsenic NIA 
Beryllium NIA 
Dieldrin NIA 

Arsenic NIA 
Beryllium NIA 
U - t d  NIA 

Total 

Tofu1 

Total 

Total 

Expamkd Medium Rccqmr 
TnsDatser M 

3.9503 42.72% 3.27% 
4.9503 53.69% 4.11% 
1.8E-06 0.02% 0.00% 
2.9E-04 3.26% 0.25% 

LCINOGENIC HAZARD 
Off-Property %bofTocsl %ofTocsl  

Reridcnt Medium Reaptor  - F m c r  Hazard w 
NID 
NR) 
N/D 
N/D 
N r n  

NIA 
NIA 
NIA 
NIA 

9.2E-06 0.0096 0.0091 
7.1E-08 0.00% 0.0091 
9.1E-01 100.00% 24.9191 
9.1E-01 100.00% 24.9191 

NIA 
NIA 
NIA 
NIA 
NIA 

5.6E-04 97.76% 0.0291 
3.2E-06 0.56% 0.0091 
9.6E-06 1.67% 0.0091 
5.7E-04 100.00% 0.0291 
3.5E-06 0.00% 0.0091 
1.8508 0.0096 0.0091 

2.7E+00 100.00% 75.0691 
2.7E+00 100.00% 75.0691 
2 . 0 W  99.81% 0.0191 
3.7507 0.19% 0.0091 
5.3E-09 0.0096 0.0091 
2.0E-04 100.00% 0.0191 
6.5M7 0.44% 0.0091 
9.6510 0.0096 0.0091 
1.5E-04 99.56% 0.0091 
1.5E-04 100.00% 0.009 

On-Ropcrty 96ofTaa l  % o f T d a l  
Reridcnt Medium Raaptor 

Fanner w M  
6.2M2 78.67% 0.2791 
1.5M2 19.50% 0.0791 
1.4503 1.83% 0.0191 

NIA 
NIA 

NIA 
NIA 
NIA 
NIA 

7.8EM 100.00% 0.3491 

1.7E+01 100.00% 75.19% 
1.7E+OL 100.00% 75.39% 

NIA 
NIA 
NIA 
NIA 
NIA 

1.OE-01 24.95% . 0.4591 
2.OE-04 0.05% 0.00% 
3.2E-01 75.01% 1.3691 
4.2501 100.00% 1.&2% 

S.OE+OO 100.00% 21.4391 
S.OE+OO 100.00% 21.43% 

1.4E-01 99.73% 0.60% 
1 . 9 W  0.14% 0.00% 
1 . 9 W  0.13% 0.00% 
1.4501 100.00% 0.60% 

2.6503 100.00% 0.0191 
2.6E-03 100.00% 0.01% 

~~ 
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B.4.0 SUMMARY OF HEALTH RISK CHARACTERIZATION 

This section will focus on those subunits, receptors, exposure media, pathways, and COCs. COCs 

are CPCs that were found to pose a greater than lxlOd ILCR or 0.2 HI as a result of the health risk 

characterization. The CPCs determined through screening as defined in Section B.2.0 were assessed 

using the risk assessment methodology defined in Section B.2.0. to develop a health risk 

characterization for Operable Unit 2. Section B.3 describes the results of the health risk 

characterization in detail. 

Receptors and exposure pathways were identified in this baseline risk assessment on the basis of 

FEMP risk assessment policy and Operable Unit 2 specific considerations of current land use and 

reasonable projections of future land use. Confidence is high that the exposure pathways and . 

potential receptors likely to experience the greatest potential exposures, and thus risk have been 

identified and evaluated. Although additional receptors and activities could be identified, exposures 

would be similar to, or less than, those estimated for the specific receptors and pathways considered 

in this analysis. Standard (conservative) intake parameters were used for the assessment of all 

pathways to ensure that potential risks would not be likely to be underestimated. I 

The COCs determined through the health risk characterization are provided in Table B.4-0. A total 

of 22 COCs were determined across all subunits and pathways, 14 radionuclides, four metals, five 

PAHs, two PCBs, one semivolatile organic, and one pesticide. The Lime Sludge Ponds contain the 

least with 4 COCs while the South Field contains the most with 24 COCs. All of the exposure media 

have at least one COC, meaning that exposure to any media considered in the health risk 

characterization produces a ILCR greater than 1x10" for at least one receptor in at least one subunit. 

Direct exposure to surface soils result in the greatest number of COCs (22 COCs in the South Field), 

exposure to Great Miami River fish results in only 2 COCs for the South Field only. COCs were 

determined for 15 of the 18 receptors in at least one subunit; only the current off-property farmer and 

child, and the Great Miami River residential user did not have COCs. 

The health risk characterization assessed eight current scenarios (trespassing youth, off-property 

resident farmer, off-property resident child, groundskeeper, user of milk/meat, and the Great Miami 

River recreational, residential, and agricultural users) and 13 future receptors (off-property resident 

farmer private and federal ownership, off-property resident child private and federal ownership, 
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Solid Waste Landfill Lime Sludge Ponds Inactive Flyash Pile 

TABLE B.44 
OPERABLE UNIT 2 CONTAMINANTS OF CONCERN 

South Field Active Flyash Pile 

iranium-total 

usenic 

neptunium-237 

radium-226 

radium-228 

horium-228 

horium-230 

horium-232 

>lutonium-238 

iranium-234 

iranium-2351236 

iranium-238 

tntimony 

usenic 

beryllium 

)enzo(a)anthracene 

benzo(a)pyrene 

,enzo(b)fluoranthene 

li benzo(a, h)anthracene 

ndeno( 1,2,3-cd)pyrene 

uranium-total 
no docs no COCs arsenic no COCs 

dieldrin 

:esium-137 

.adium-226 

.adium-228 

horium-228 

horium-230 

horium-232 

iranium-238 

iranium-total 

iranium-total 
no COCs 

SURFACE SOIL 
-adi u m -226 

madium-228 

horium-228 

horium-232 

usenic 

libenzo(a,h)anthracene 

radium-226 radium-226 
no COCs 

arsenic 

cesium-I37 

neptunium-237 

radium-226 

radium-228 

thorium-228 

thorium-230 

thorium-232 

uranium-234 

uranium-235/236 

uranium-23 8 

uranium-total 

arsenic 

beryllium 

Aroclor- 1254 

Aroclor- 1260 

benzo(a)anthracene 

benzo(a)p yrene 

benzo@)fluoranthene 

benzo&)fluoranthene 

dibenzo(a,h)anthracene 

dieldrin 

indeno( 1,2,3-cd)pyrene 

uranium-234 uranium-234 

uranium-235/236 uranium-235/236 

uranium-23 8 uranium-238 

uranium-total uranium -total 

no COCs no COCs 

:esium-137 

~eptunium-237 

.adium-226 

.adium-228 

horium-228 

horium-232 

usenic 

beryllium 

uranium-234 

uranium-238 

uranium-total 

4 -  
I 3 ; .  . .  
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Solid Waste Landfill Lime Sludge Ponds Inactive Flyash Pile 

TABLE B.4-0 
(continued) 

South Field Active Flyash Pile 

technetium-99 neptunium-237 

carbazole strdntium-90 no COCs 

technetium-99 

CROSS-MEI 
neptunium-237 

radium-226 

strontium-90 

uranium-234 

no COCs no COCs 

uranium-238 

arsenic 

beryllium 

benzo(a)anthracene ' 

benzo(a)pyrene 

benzo(b)fluoranthene 

dibenzo(a,h)anthracene 

indene( 1,2,3cd)pyrene 

radon-222 I no COCs radon-222 radon-222 

4 IMPACT FROM D 

no COCs 

radon-222 

3T ON BEEFMILK 

libenzo(a, h)anthracene 

uranium-234 

uranium-235I236 

uranium-23 8 

uranium-total 

no COCs no COCs 

AD HOMEGROWN 1 

cesium- 137 

radium-226 

radium-228 

strontium-90 

technetium-99 

uranium-238 

arsenic 

beryllium 

Aroclor- 1254 

Aroclor-1260 

benzo(a)anthracene 

benzo(a)pyrene 

benzo(b)fluoranthene 

benzo(k)fluoranthene 

dibenzo(a,h)anthracene 

dieldrin 

indeno( 1,2,3-cd)pyrene 

uranium-234 radium-226 

uranium-239236 strontium-90 

uranium-23 8 uranium-235/236 

uranium-total uranium-total 

.ODUCE 

no COCs no COCs 

arsenic 

radium-226 

technetium-99 
no COCs no COCs 
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expanded trespasser, on-property resident farmer RME, on-property resident farmer CT, on-property 

resident child, homebuilder, on-property perched groundwater user, and Great Miami River 

recreational, residential, and agricultural user). A detailed discussion of the receptors and the 

pathways that effect them is provided in Section B.2.2.2. The South Field contains COCs that impact 

5 current and 11 future receptors. The South Field impacts all exposure media except perched water, 

which does not apply. The Solid Waste Landfill contains COCs that impact 2’current and 7 future 

receptors. The Solid Waste Landfill impacts all exposure media except Great Miami River surface 

water and fish. The Inactive Flyash Pile contains COCs that impact 2 current and 8 future receptors. 

The Inactive Flyash Pile impacts five of the 10 exposure media (surface soil, air, groundwater, 

produce, and livestock). The Active Flyash Pile contains COCs that impact 2 current and 5 future 

receptors. The Active Flyash Pile impacts six of the 10 exposure media (surface soil, sediment, air, 

groundwater, produce, and livestock). The Lime Sludge Ponds contain COCs that impact 2 current 

and 4 future receptors. The Lime Sludge Ponds impact four of the 10 exposure media (surface soil, 

air, perched groundwater, and livestock). 

B.4.1 SUMMARY OF SUBUNIT-SPECIFIC RISKS 
The following section summarizes the receptors, exposure media, pathways, and COCs for each 

subunit and for the Operable Unit 2 Wide assessment. The discussion has been focused on the 

receptors and pathways that have COCs (Le. contribute greater than a lxlOa ILCR or 1.0 HI). The 

risk or hazard posed by other receptors and pathways have been discussed in Section B.3.0. Specific 

COCs that are discussed in this summary are those that contribute the predominant risk or hazard 

from a pathway to a receptor. Not all COCs are discussed in the text, but COC’s contributing greater 

than 1 percent of a medium risk are listed in the tables of this section. 

B.4.1.1 Active Flvash Pile 

The Active Flyash Pile has two current receptors that have at least one COC, the trespassing youth 

and the groundskeeper. The current receptors and COCs for the Active Flyash Pile are listed in 

Table B.4-1. The groundskeeper has the highest current risk for the Active Flyash Pile (8.0~10”). 

Eighty-seven percent of the groundskeeper’s risk is due predominantly to external radiation from 

radium-226, radium-228, thorium-228, and thorium-232 in surface soil, the remainder is due to 

dermal contact with surface soil. The trespassing youth has the next highest current risk (2 .6~10~) .  

Seventy-two percent of the total trespassing youth risk is due predominantly to external radiation from 

radium-226, radium-228, thorium-228, and thorium-232 in surface soil. Another 15 percent of the 

- 
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- 
TABLE B.4-1 

ACTIVE KYASH PILE 
CURRENT LAND USE 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONSa 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Medium/ 
Parameter 
Soil: 

% Total 
Receptor - 

Trespassing Youth Risk 

Radium-226 
Radium-228 
Thorium-228 
Thorium-232 
Arsenic 
Beryllium 
Sediment: 

2.0E-06 
1 .OE-06 

23.27% 6.0E-06 
2.0E-06 7.69% 
4.6E-06 17.85% 

19.02% 4.9E-06 
2.1E-06 8.27 % 

7.73 % 
3.97% 

See footnotes at end of table 
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Off-Property % Total 
Resident Receptor 
Farmer Risk 

- - 
- 
- 
- 

- 

NIA 
NIA 

/ 



I 

Off-Pr~@y % Total 
Resident Receptor 
Child Risk 

TABLE B.4-1 
(Continued) 

% Total 
Receptor 

Groundskeeper Risk 
Medium/ ir Parameter 
Soil: 
Cesium- 137 
Neptunium-237 
Radium-226 
Radium-228 
Thorium-228 
Thorium-232 
Arsenic 
Beryllium 
Sediment: 
Radium-226 
Arsenic NIA 

1 SE-06 
2.0E-06 
2.2E-05 
7.4E-06 
1.7E-05 
1.8E-05 
8.3E-06 
2.OE-06 

1.85% 
2.54 % 
28.19 % 
9.27 % 
21.53 % 
22.95 % 
10.42% 
2.48% 

NIA 
NIA 

aSurface water, home grown produce (dust affected), and beeflmilk (dust affected) pathways do not have any COCs associated with 
it, therefore, was not included in this table. 

bNo risk greater than the threshold level of 1 x lo4. 

'NIA signifies that exposure of the receptor to the indicated medium is not applicable. 
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trespassing youth's risk is from external radiation and dermal contact with sediment. No current 

receptor has an HI greater than 1.0. 

The Active Flyash Pile has five future receptors that have associated COCs. The future receptors and 

COCs for the Active Flyash Pile are listed in Tables B.4-2a and B.4-2b. The RME on-property 

farmer has the highest ILCR of all Active Flyash Pile receptors (8.4~10" total risk) due 

predominantly to ingestion of groundwater (576 percent of total) containing uranium-234, and 

uranium-238, ingestion of groundwater effected produce (29 percent of total) containing strontium-90, 

radium-226, and uranium-235/236, and ingestion of groundwater effected beef/milk (7 percent of 

total) containing strontium-90. The RME farmer has a total HI of less than 1 .O. The on-property 

child has a total ILCR of 5 . 7 ~ 1 0 ~  due to ingestion of groundwater (35 percent of total risk) 

containing uranium-238, and ingestion of groundwater affected produce, beef and milk (60 percent of 

total) containing uranium-238. The on-property child has an HI of 2.8 due to ingestion of 

groundwater containing Uranium-Total and ingestion of vegetables and fruit and beef/milk containing 

Uranium-Total. The expanded trespasser has a total ILCR of 4 . 9 ~ 1 0 ~  due to external radiation from 

radium-226, radium-228, thorium-228, thorium-232, and dermal contact with arsenic in surface soil 

(90 percent of total). The expanded trespasser has 8 percent of their total risk from external radiation 

of radium-226 and dermal contact with arsenic in sediment. The expanded trespasser did not have an 

HI of greater than 1.0. The CT on-property farmer has a total ILCR of 4.8~10" due to ingestion of 

groundwater (59 percent total risk) containing uranium-238, and ingestion of groundwater effected 

produce (27 percent of total risk). The CT on-property farmer has an HI of less than 1.0. 

The off-property farmer (private and federal ownership) has an ILCR. of 1. lx105 due predominantly 

to ingestion of groundwater (59 percent of total) containing uranium-234 and uranium-238, and 

ingestion of groundwater effected produce (28 percent of total risk) containing strontium-90. The off- 

property farmers have a total HI of less than 1.0. 

B.4.1.2 South Field 

The South Field has five current receptors that have at least one COC, the trespassing youth, 

groundskeeper, user of milk and meat, and the Great Miami River recreational and agricultural users. 

The current receptors and COC's for the South Field are listed in Tables B.4-3a and B.4-3b. The 

groundskeeper has the highest current risk for the South Field (2 .2~10~) .  Ninety five percent of the 

groundskeeper's risk is due predominantly to external radiation from radium-226, thorium-228, and 



TABLE B.4-2a 

ACTIVE FLYASH PILE 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC TOTAL CARCINOGENIC RISK CONTRIBUTIONS~~~ 

~~~ ~ 

Medium/ 
Parameter 

Soil: 
Neptunium-237 
Radium-226 
Radium-228 
Thorium-228 
Thorium-232 
Arsenic 
Sediment: 
Radium-226 
Arsenic 

Groundwater: 
Uranium-234 
Uranium-238 

- 7  . 

% Total Off-Pmpefly 96 Total 
Expanded Receptor Resident Receptor 
Trespasser Risk FanneF Risk 

l.lE-06 2.22% 
1.2E-05 25.25 % 
4.1E-06 8.33% 
9.6E-06 19.33% 
l.OE-05 20.60% 
5.3E-06 10.75% 

2.0E-06 4.00% 
l.OE-06 2.11% 

N I A ~  
NIA 

F 
P 
00 

See footnotes at end of table 

Home Grown Produce 
(Dust Affected): 
Arsenic 
Home Grown Produce 
(Groundwater Affected): 
Strontium-90 
Ambient Radon 

NIA 

NIA 1.6E-06 14.61% 1 
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TABLE B.4-2a 
(Continued) 

Medium/ 
Parameter 
Soil: 
Neptunium-237 
Radium-226 
Radium228 
Thorium-228 
Arsenic 
Beryllium 
Sediment: 
Neptunium-237 
Radium-228 
Thorium-228 
Groundwater: 
Uranium-234 
Uranium-238 
Home Grown Produce 
(Dust Affected): 
Arsenic 

1 
On-Property 

% Tom1 Resident 
Farmer Receptor 
ME) Risk 

NIA 
NIA 
NIA 

1.6E-05 18.58% 
3.OE-05 35.81% 

1.2E-06 1.43% 

i 

On-Property % Total 
Resident Receptor 
Farmer (0 Risk 

On-Pruperty % Total 
Resident 
Child Risk 

Receptor 

Home Grown Produce 
(Groundwater Affected): 
Radium-226 
Strontium-90 
Uranium 235/236 
BeeflMilk 
(Groundwater Affected): 
Strontium-90 
Ambient Radon I 1 SE-06 

6.5E-06 7.81 I 
1.2E-05 14.49% 
5.2E-06 6.17% 

6.OE-06 7.22% 

See footnotes at end of table 
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1.8E-06 37.25% 1; .3E-06 22.41 % 

l.lE-06 19.69% 
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TABLE B.4-2a 
(Continued) 

aSurface water, home grown produce (groundwater affected), and beef/milk (dust affected) pathways do not have any COCs associated with it, therefore, was 
not included in this table. 

bGreat Miami River user (Adult) and Great Miami River user (Youth) receptors did not have any COCs associated with them, therefore, were not included 
in this table. 

cOff-property resident private and federal ownership pose the same risk. 

dNo risk greater than the threshold level of 1 x lod. 

eNIA signifies that exposure of the receptor to the indicated medium is not applicable. 
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TABLE B.4-2b 

ACTIVE FLYASH PILE 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC TOTAL NONCARCINOGENIC HAZARD CONTRIBUTIONS~JJ 

Medium/ 
Parameter 

Off- %Total % Total 
Property Medium' Receptoi 
Child Risk Risk 

h- 
'roperty % Total % Total 
'armer Medium Receptor 
ZT) Risk Risk 

In- 
'roperty % Total % Total 
:anner Medium Receptor 
RME) Risk Risk 

On- 
Property % Total % Total 
Resident Medium Receptor 
Child Risk Risk 

7.5E-01 100.00% 75.70% 
Groundwater: 
Uranium-Total 

Home Grown 
Produce 
(Groundwater 
Affected): 
Uranium-Total 

BeeflMilk 
(Groundwater 
Affected): 
Uranium-Total 

!.1E-01 100.00% 21.57% 

2.3E-01 99.99% 28.47% 

5.4E-01 100.00% 67.84% 

-d 

SE-01 100.00% 77.42% 1.7E+00 100.00% 62.14% 

8.2E-01 100.00% 29.63% 

aExpanded Trespasser and Off-Property Farmer receptors do not have-any COCs associated with them, therefore, were not included in this table. 

bSoil, surface water, sediment, home grown produce (dust affected), and beefhilk (dust affected) pathways do not have any COCs associated with them, therefore, were not 
included in this table. 

n 

*?J 
COff-property resident private and federal ownership pose the same risk fl 

$ :I 

dNo hazard greater than the threshold level of 0.2. 
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TABLE B.4-3a 

SOUTH FIELD 
CURRENT LAND USE 
CARCINOGENIC RISK CONTRIBUTIONSa 

Medium1 TresDassing % Total 
Soil: 
Radium-226 4.OE-05 39.24% 
Radium-228 2.4E-06 2.38% 
Thorium-228 5.3E-06 5.22% 
Thorium-232 7.3E-06 7.17% 
Benzo(a)pyrene 2.2E-06 2.19% 
Sediment: 
Radium-226 1.3E-05 13.07 
Surface Water: 
Arsenic , 3.7E-06 3.64% 
Dieldrin 2.3E-05 23.04% 
Radium-226 - - 
Technetium-99 - - 
BeefIMilk (Dust 
Benzo(a)p yrene NIA 
Dibenzo(a,h)anthracene NIA 

SUMMARY OF Cv!  

User of Milk % Total GroundskeeDer % Total 

1 SE-04 68.03% 
N/Ab 9 .OE-06 4.10% 
NIA 2.2E-05 9.84% 

NIA 6.7E-06 3.05% 

NIA NIA 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

1 SE-6 34.68% NIA 
1.7E-06 38.77% NIA 

2.7E-05 12.45% 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Great Miami River % Total 

NIA 
NIA 
NIA 
NIA 
NIA 

- - 

- - 
- - 
1.3E-06 30.40% 
2 .OE-06 46.33% 

- - 

aOff-Property Resident Farmer and Child receptors do not have any COCs associated with them, therefore, were not included in this table. 

bNo risk greater than the threshold of a x lo6. 

‘NIA signifies that exposure of the receptor to the indicated medium is not applicable. 

J~\IU\COMA~EN\SKH\TABB~-~AWMU~~). 13. 1995 8 : S S m  



TABLE B.4-3b 

SOUTH FIELD 
CURRENT LAND USE 

SUMMARY OF COC NONCARCINOGENIC RISK CONTRIBUTIONS8 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Medium/ 
Parameter 
Surface Water : 
U-Total 

9% Total Receptor 
Trespassing Youth Risk 

5.3E+01 99.54% 

Wff-Property Resident Farmer and Child receptors do not have any COCs associated with them, therefore, were not included in this table. 

bNo hazard greater than the threshold level of 0.2. 

CN/A signifies that exposure of the receptor to the indicated medium is not applicable. 
7 
c 
w 

I 
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thorium-232 in surface soil. The trespassing youth has the next highest current risk ( 1 ~ 1 0 ~ )  and the 

only hazard greater than one (HI of 53 due to dermal contact with Uranium-Total in surface water). 

Fifty-four percent of the total trespassing youth's risk is due predominantly to external radiation from 

radium-226, thorium-228, and thorium-232 in surface soil, another 13 percent is due to external 

radiation from radium-226 in sediment, and 26 percent due to dermal contact with arsenic and 

dieldrin in surface water. The user of milk and meat receives a total 4.5~10" ILCR from ingestion of 

predominantly Aroclor-1260, benzo(a)anthracene and dibenzo(a,h)anthracene in beef and milk that is 

effected by dust deposition. The Great Miami River recreational user receives a 4 . 2 ~ 1 0 - ~  ILCR (76 

percent of total receptor risk) from ingestion of radium;226 (30 percent) and technetium-99 (46 

percent) in fish. The Great Miami River agricultural user receives a 4.4~10" ILCR due to ingestion 

of Great Miami River water effected beef/milk containing technetium-99. 

The South Field has 10 future receptors that have associated COCs. The future receptors and COC's 

for the South Field are listed in Tables B.4-4a and B.4-4b. The RME on-property farmer has the 

highest ILCR of all South Field receptors ( 3 . 4 ~ 1 0 ~ ~  total) due predominantly to inhalation, and 

external radiation with surface soil (33 percent of total containing radium-226, thorium-228, and 

thorium-232), and ingestion of soil effected beeflmilk (59 percent of total receptor risk) containing 

technetium-99, benzo(a)pyrene, and dibenzo(a,h)anthracene. The RME farmer has a total HI of 23 

due to ingestion of groundwater (76 percent from Uranium-Total) and ingestion of groundwater 

effected vegetables and fruit (22 percent from Uranium-Total). 

The on-property child has a total ILCR of 9.2~10" due to inhalation and external radiation with 

radium-226 and thorium-232, and benzo(a)pyrene in surface soil (1 1 percent of total), and ingestion 

of soil effected beef/milk (84 percent of total) containing technetium-99, benzo(a)pyrene, and 

dibenzo(a,h)anthracene. The on-property child has the highest HI of the South Field receptors (63) 

due to ingestion of groundwater (65 percent from Uranium-Total), and ingestion of groundwater 

effected vegetables and fruit 73 1 percent from Uranium-Total). 

The CT on-property farmer has a total ILCR of 2x103 due to inhalation and external radiation with 

radium-226, thorium-228,and thorium-232 in surface soil (44 percent of total), and ingestion of soil 

effected beef/milk (46 percent of total) containing technetium-99, benzo(a)pyrene, and 

dibenzo(a,h)anthracene. The CT on-property farmer has an HI of 11 due primarily to ingestion of 



Parameter 

% Total 
Expanded Receptor 
Trespasser Risk 

soil: 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Thorium-232 
Arsenic 
Benzo(a)pyrene 
Sediment: 
Radium-226 

Great Miami % Total Great Miami 
Off-Property % Total Off-Property % Total River Receptor River % Total 
Resident Receptor Resident Receptor Recreational Risk Agricultural Receptor 
Farmer Risk Child Risk User User Risk 

Groundwater: 
Uranium-234 
Uranium-2351236 
Uranium-238 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

Surface Water: 
Radium-226 
Technetium-99 
Home Grown Produce 
(Dust Affected): 
Benzo(a)pyrene 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

TABLE B.4-4a 

SOUTH FIELD 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONS~,~ 

1.OE-06' 0.97% 
1.2E-06 1.13% 
1.3E-06 1.24% 

NIA 

- 
- 
- 

NIA 

8.3E-05 59.89% 
5.OE-06 3.62% 
1.1E-05 7.94% 

1.5E-05 10.91 

3.38-06 2.36% 

1.9E-05 17.55% 
1.0E-06 0.94% 
3.6E-05 33.91% 

1.3E-05 9.51 % 

- NIA 
- NIA 
1.6E-06 10.39% NIA 

l- 

'NIA 
NIA 

1 NIA 11.5E-06 1.42% I- I NIA I NIA 

NIA 
NIA 

NIA 1.3E-06 30.40% NIA 
NIA 2.0E-06 46.33% NIA . 

See footnotes at end of table 
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Medium1 
Parameter 

Great Miami % Total Great Miami 
Off-Property % Total Off-Property %Total River Receptor River % Total 
Resident Receptor Resident Receptor Recreational Risk Agricultural Receptor 
Farmer Risk Child Risk . User User Risk 

5.7E-06 5.29% - NIA NIA 
l.lE-05 10.22% - NIA NIA 

1.8E-06 1.71% l.lE-06 7.03% NIA NIA 
6.1E-06 5.73% 3.5E-06 23.57% NIA NIA 
6.8E-06 6.32% 3.98-06 26.00% NIA NIA 
11.2E-06 1.08% - NIA NIA 

% Total 
Expanded Receptoi 
Trespasser Risk 

~ NIA NIA 
l.lE-06 1.00% - 

14.48-06 5.06% I- I NIA lNlA 

Home Grown Produce 
(Groundwater Affected) : 
Uranium-234 
Uranium-238 

TABLE B.4-4a 
(Continued) 

NIA 
NIA 

W 

P c 
o\ 

BeeflMilk (Dust 
Affected): 
Aroclor- 1260 NIA 
Benzo(a)pyrene NIA 
Dibenzo(a,h)anthracene NIA 
Indeno( 1,2,3cd)pyrene NIA 
BeeflMilk 
(Groundwater Affected): 
Technetium-99 NIA 
Uranium-238 NlA 
Ambient Radon 1.9E-06 1.39% 

NIA 
NIA 

4.3E-06 97.3 1 % 

See footnotes at end of table 
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TABLE B.4-4a 
(Continued) 

c P 
4 

Medium1 
Parameter 

Soil: 
Cesium-137 
Neptinium-237 
Radium-226 
Radium-228 
Thorium-228 
Thorium-232 
Uranium-234 
Uranium-2351236 
Uranium-238 
Arsenic 
Beryllium 
Chromium 
Benzo(a)pyrene 
Dibenzo(a,h)-anthracene 
Sediment: 
Radium-226 
Groundwater: 
Uranium-234 
Uranium-2351236 
Uranium-238 
Home Grown Produce (Dust 
Affected): 
Radium-226 
Strontium-90 

3n-Property % Total 
Resident Receptor 
Farmer (RME) Risk 

1.2E-5 0.12% 
Q.3E-6 0.01 % 
7.8E-03 23.18% 
4.7E-04 1.40% 
1 .OE-03 3.10% 
1.4E-03 4.25% 
9.9E-6 0.03 % 
9.8E-6 0.03% 
3.5E-6 0.10% 
3.3E-05 0.11% 
2.OE-05 0.06% 
1.3E-05 0.35% 
3.4E-04 1.03 % 
6.9 E-05 0.21 % 

On-Property % Total 
Resident Receptor 
Farmer (CT) Risk 

3.5E-6 0.17% 

6.5E-04 31.68% 
3.9E-05 1.92% 
8.7E-05 4.25% 
1.2E-04 5.84% 

2.7E-6 0.13% 
1.7E-06 0.08% 

1.6E-05 0.80% 
3.2E-06 0.16% 

Dn-Property %Total 
Resident Receptor 
Child Risk 

See footnotes at end of table 
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Home % Total 
Builder Receptor 

Risk 

3.1E-6 0.03 % 

5.9E-04 6.34% 
3.5E-05 0.38% 
7.7E-05 0.84% 
1.1 E-04 1.15% 

1 SE-6 0.02% 
1.4E-05 0.15% 

0.10% 8.9E-06 
l.lE-06 0.25 % 
1.5E-04 1.63% 
3 .OE-05 0.33% 

NIA 

1.6E-05 0.17% 

3 .OE-05 0.33% 

2.6E-06 22.44% 

1.6E-06 13.85% 
2.1E-06 18.66% 

l.lE-06 9.46% 

NIA 

NIA 
NIA 
NIA 

NIA 

3.7E-04 1.09% 
2.OE-05 0.06% 
7.1E-04 2.11% 

4.7E-05 0.14% 
1.9E-05 0.06% 

c 

NIA 

2.2E-05 ' 1.08% 
1.2E-06 0.06% 
4.3E-05 2.09% 

2.6E-06 0.13% 
1 .OE-06 0.05% 

3.3E-06 0.04% 
1.3E-06 0.01 % 

NIA 
NIA 



Medium1 
Parameter 

Uranium-238 
Technetium-99 
Arsenic 
Benzo(a)an thracene 
Benzo(a)pyrene 

Dibenzo(a,)anthracene 
Dieldrin 
Indeno(l,2,3-cd)pyrene 
Home Grown Produce 
(Groundwater Affected): 
Uranium-234 
Uranium-2351236 
Uranium-238 

Benzo(b)fluoranthene 

BeefIMilk (Dust Affected): . 
Cesium- 137 
Radium-226 
Radium-228 
Technetium-99 
Aroclor- 1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)-fluoranthene 
Benzo&)-fluoranthene 
Dibenzola.hbanthracene 14.OE-03 11.90% 

On-Property % Total 
Resident Receptor 
Farmer (RME) Risk 

3.6E-04 1.06% 
5.5E-05 0.16% 
6.OE-05 0.18% 
5.7E-04 1.70% 
3.7E-05 0.11% 
4.3E-05 0.13 % 
2.5E-04 0.75% 
1.9E-06 0.06% 

l.lE-04 0.33% 
5.9E-06 0.02% 
2.1E-04 0.64% 

5.5E-06 
1.1 E-04 
1.8E-06 
7.8E-03 
4.9E-05 
2.1 E-04 
7.3E-05 
1.6E-04 
5.48-03 
3.7E-06 
1 .SEW 

Dn-Property % Total 
Resident Receptor 
Child Risk 

2.5E-05 0.27% 
0.20% 

2.0E-05 0.21% 
1.9E-04 2.02% 
1.2E-05 0.13% 
1.4E-05 0.15% 
8.3E-05 0.90% 
6.3E-06 0.07% 

1.8E-05 

7.8E-06 0.08% 

1 SE-05 0.16% 

2.OE-05 0.21 % 

1 .3 E-03 14.04% 
0.30% 

1.2E-04 1.31% 
1.3E-05 0.19% 
9.4E-05 1.02% 
3.1 E-03 33.57% 
2.1E-04 2.28% 
8.9E-05 0.96% 
2.3E-03 24.87% 

2.8E-05 

0.02% 
0.34% 
0.01 % 
23.28% 
0.14% 
0.63 % 
0.22% 
0.49% 
16.06% 
1.09 % 
0.46% 

Home % Total 
Builder Receptor 

Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

See footnotes at end of table 

TABLE B.4-4a 
(Continued) 

3n-Property % Total 
Resident Receptor 
Farmer (CT) Risk 

2.OE-05 
3 .OE-06 
3.OE-06 
3.1 E-05 
2.OE-06 
2.4E-06 
1.4E-05 
1.1 E-05 

0.96% 
0.15% 
0.16% 
1.53% 
0.10% 
0.12% 
0.68% 
0.05% 

6.1E-06 0.30% 

1.2E-06 0.57% 

5.3E-06 

3.7E-04 
2.5E-06 
l.lE-05 
4.1 E-05 
8.2E-06 
2.78-04 
1.9E-05 
7.8E-06 
2.04E-04 

0.26% 

18.09% 
0.12% 
0.52% 
0.20% 
0.41 % 
13.33% 
0.91% 
0.38% 
9.88% 

U2\RICOMMEN\SKH\TABB4-4AWmuary 13, 1995 8 5 6 m  IB 



(Groundwater Affected): 
Uranium-234 
U ranium-23 8 

On-Property % Total 
Resident Receptor 
Farmer ( M E )  Risk 
7.8E-04 2.32% 

l.lE-05 0.03 % 
2.1E-05 0.06% 
6.OE-05 0.18% 

e 

On-Property % Total 
Resident Receptor 
Farmer (CT) Risk 
3.98-05 1.92% 

4.48-06 0.22% 

TABLE B.4-4a 
(Continued) 

2.0E-06 0.02% 
3.8E-06 0.04% 
l.lE-06 0.01 % 

NIA 
NIA 
NIA 

% Total 
Receptor Resident 

Child 
4 .5844 4.84% 

0 

'Homebuilder, Great Miami River User (Adult), and Great Miami River User (Youth) receptors did not have any COCs associated with them, therefore, were not included within 
this table. 
bSurface water pathway did not have any COCs associated with carcinogenic risk, therefore, were not included in this table. 
'No risk greater then the threshold level of 1 x lo4. 
dNIA signifies that exposure of the receptor to the indicated medium is not applicable. 
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TABLE B.4-4b 

SOUTH HELD 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FJIRNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC NONCARCINOGENIC HAZARD CONTRIBUTIONS~~~ 

Medium/ 
Parameter 

Soil: 
Arsenic 

Off- % Total Off- % Total On- %Total On- % Total 
Property Receptor Property Receptor Property Receptor Property Receptor 
Resident Risk Resident Risk Resident Risk Resident Risk 
Farmer Child Farmer Farmer 

WE) (m 

-C 

OR. 
Property % Total 
Resident Receptor 
Child Risk 

3.1E-01 0.55% 

4.1E+01 65.14% 2.1€+00 67.65% I 1.8E+Ol 75.66% I 8.2E+00 77.19% 

Home- %Total 
builder Receptor 

Risk 

3.9E-01 72.34% 

3.9E-01 72.34% 

-LL I.OE+00 32.21% 5.1€+00 21.53% 2.2€+00 20.24% 

Groundwater: 
Uranium-Total 

Home Grown 
Produce (Dust 
Affected): 
Dieldrin 

Home Grown 
Produce 
(Groundwater 
Affected): . 
Uranium-Total 

&ef/Milk (Dust 
Affected): 
Aroclor-1254 I- - 

8 .6MI  76.80% 

2.6E-01 23.11% 

'Expanded Trespasser receptor does not have any COCs associated with them, therefore, was not included in this table. 

bSediment, and surface water, pathways do not have any COCs associated with the hazard and therefore, were not included in this table. 
3 
3 

S P  

'No hazard greater than the threshold level of 0.2. 
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@ - groundwater (77 percent from Uranium-Total), ingestion of groundwater effected vegetables and fruit 

(20 percent from Uranium-Total). 

The expanded trespasser has a total ILCR of 1 . 4 ~ 1 0 ~  due to external radiation from radium-226, 

radium-228, thorium-228, thorium-232 in surface soil (83 percent of total), and external radiation of 

mostly radium-226 in sediment (1 1 percent of total risk). The expanded trespasser did not have an HI 

of greater than 1 .O. The off-property farmer (private-ownership) has a total ILCR of 1. lx104 due 

predominantly to ingestion of uranium-34, uranium-235, and uranium-238 in groundwater (52 percent 

of total risk), and ingestion of dust effected beef/milk (16 percent of total) containing Aroclor 1260, 

benzo(a)pyrene, and dibenzo(a,h)anthracene. Four percent of the off-property farmer (private 

ownership) total ILCR comes from, inhalation of ambient radon. The off-property farmer (private 

ownership) HI is 1.1 due to Uranium-Total in groundwater. The off-property farmer (federal 

ownership) has a total ILCR of 7x 10" and an HI of 1.1 due to the ingestion of uranium-234, 

uranium-239236, uranium-238, and Uranium-Total in groundwater. 

The off-property child (private ownership) has a ILCR of 1 . 5 ~ 1 0 - ~  due to ingestion of dust effected 

beef/milk (66 percent of total risk) containing Aroclor 1260, benzo(a)pyrene, and 

dibenzo(a,h)anthracene, and ingestion of groundwater (16 percent of total risk) containing uranium- 

238. The off-property child (private ownership) has an HI of 3.1 caused by the ingestion of 

groundwater (an HI of 2.1), and the vegetables and fruit irrigated with groundwater (an HI of 1). 

The future off-property child (federal ownership) has a ILCR of 4 . 2 ~ 1 0 ~  due to the ingestion of 

groundwater containing (57 percent of total) uranium-234 and uranium-238, and has an HI of 3.1 due 

primarily to ingestion of groundwater containing Uranium-Total. The on-property homebuilder 

receives an ILCR of l . l ~ l O - ~  due to external radiation and dermal contact with subsurface soils 

containing predominantly radium-226, thorium-228, thorium-232, and arsenic. The homebuilder does 

not receive an HI greater than 1.0. The Great Miami River recreational user receives an ILCR of 

4 . 2 ~  10" due predominantly to the consumption of fish containing radium-226 and technetium-99. 

The Great Miami River agricultural user receives an ILCR of 4 . 4 ~ 1 0 - ~  due predominantly to the 

consumption of beef/milk containing technetium-99. 

@ 

B.4.1.3 Inactive Flvash Pile 

The Inactive Flyash Pile has two current receptors that have at least one COC, the trespassing youth 

and the groundskeeper.' The current receptors for the Inactive Flyash Pile are listed in Table B.4-5. O' 



Medium/ 
?arameter 
Soil: 
Radium-226 
Radium-228 
Ihonum-228 
Ihonum-232 

Arsenic 
Dibenzo(a, h)anthracene 

Sediment: 

Surface Water: 

Home Grown Produce (Dust 
Affected): 

~~ ~ 

BeefIMilk (Dust Affected): 

TABLE B.4-5 

INACTIVE FLYASH PILE 
CURRENT LAND USE 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONS' 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

% Total 
Receptor 

I'respassing Youth Risk 

2.6E-06 
1.4E-06 
3.2E-06 
4.2E-06 

16.59% 
9.02% 
21.06% 
27.50% 

NIAC 

NIA 

hundskeeper 

% Total 
Receptor 
Risk 

9.6E-06 
5.2E-06 
1.2E-05 
1.6E-05 

3.0E-06 
1.6E-06 

a 19.45% 
10.52% 
24.55 % 
32.07% 

6.13% 
3.17% 

NIA 

NIA 

%ff-Property Resident Farmer Child, User of Milk and Meat, end Great Miami River Users Receptors do not have any COCs associated with them, therefore, were not included in this table. 

bNo risk is greater than the threshold level o f  1 x lod. 

CN/A signifies that exposure of  the receptor to the indicated medium is not applicable. 
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The groundskeeper has the highest current risk for the Inactive Flyash Pile (5.0~10”). Ninety percent 

of the groundskeeper’s risk is due predominantly to external radiation from radium-226, radium-228, 

thorium-228, and thorium-232 in surface soil, the remainder is due to dermal contact with surface 

soil. The trespassing youth has the next highest current risk (1.5~10’). Eighty-four percent of the 

total expanded trespassing youth risk is due predominantly to external radiation from radium-226, 

radium-228, thorium-228, and thorium-232 in surface soil. No current receptor has an HI greater 

than 1.0. 

The Inactive Flyash Pile has eight future receptors that have associated COCs. The future receptors 

for the Inactive Flyash Pile are listed in Tables B.4-6a and B.4-6b. The RME on-property farmer has 

the highest ILCR of all Inactive Flyash Pile receptors ( 1 . 5 ~ 1 0 ~  total risk) due predominantly to 

ingestion of groundwater (76 percent of total) and groundwater effected produce (23 percent) 

containing uranium-234, uranium-235/236, and uranium-238. The RME farmer has a total HI of 22 

due to ingestion of groundwater and groundwater affected produce containing Uranium-Total . The 

on-property child has a total ILCR of 7 . 7 ~ 1 0 ~  due to ingestion of groundwater (60 percent of total 

risk) containing uranium-234 and uranium-238, and ingestion of groundwater affected produce (30 

percent of total) containing uranium-234 and uranium-238. The on-property child has an HI of 65 

due to ingestion of groundwater containing Uranium-Toti and ingestion of vegetables, fruit and 

beefhilk containing Uranium-Total. The CT on-property farmer has a total ILCR of 8 . 6 ~ 1 0 ~  due to 

ingestion of groundwater (77 percent total risk) containing uranium-234, uranium-235/236, uranium- 

238. The CT on-property farmer has an HI of 9.8 due to ingestion of groundwater (84 percent of 

total risk) containing Uranium-Total, and ingestion of vegetables and fruit containing Uranium-Total. 

The off-property farmer (private and federal ownership) has an ILCR of 7.5~10” due predominantly 

to ingestion of groundwater (75 percent of total) containing uranium-235/236, and uranium-238, and 

ingestion of groundwater affected produce (22 percent of total) containing uranium-234 and uranium- 

238. The off-property farmers have a total HI of less than 1.0. The off-property child (private and 

federal ownership) has a total ILCR of 4 . 0 ~ 1 0 ~  due to ingestion of groundwater (60 percent of total 

risk) containing uranium-238. The on-property child has an HI of 2.5 due to ingestion of 

groundwater containing Uranium-Total. The expanded trespasser has a total ILCR of 3 .0~10’  due to 

external radiation from radium-226, radium-228, thorium-228, thorium-232, and uranium-238 in 

surface soil (9 1 percent of total). The expanded trespasser did not have an HI of greater than 1 .O. 



I 

P 

TABLE B.4-6a 

INACTIVE FLYASH PILE 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONS~,~ 

Medium/ Expanded . Receptor 
Parameter Trespasser Risk 
Soil: . 
Radium-226 5.4E-06 17.88% 
Radium-228 2.9E-06 9.71 % 

22.65 % Thonum-228 6.8E-06 
Thorium-232 8.9E06 29.58% 
Arsenic 2 . 0 w  6.52% 
Groundwater: 

Uranium-2351236 NIA 
Uranium-238 NIA 

Uranium-234 N I A ~  1.9E-05 24.98 % 
1 .om 1.33 46 
3.6E-05 48.26% 

5.7E-06 7.53% 
I.lE-05 14.54% 

NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

NIA 

11 Ambient Radon: I 

Homegrown Produce 
(Ground water Affected) 
Uranium-234 
Uranium-238 

Beemilk 
(Dust Affected) 
Dibenzo(a,h)anthracene 
Beefmilk 
(Groundwater Affected): 
Uranium-234 
Uranium-238 

See footnotes at end of table 

NIA 
NIA 

NIA 

NIA 
NIA 

Risk I River User 

5% Total 
)ff-Roperty Receptor Great Miami 
Lesident FanneP 

l.lE-06 1.42% 

% Total 
Receptor 
Risk 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 



TABLE B.4-6a 
(Continued) 

t3 
VI 

Medium/ Off-Pmperty % Total On-Ropertyy' % Total On-Property % Total 
Parameter Resident Childf Receptor Resident Fanner Receptor Resident Receptor 

Soil: 
Radium-226 
Radium-228 
Thorium-228 
Thorium-232 
Arsenic 
Groundwater: 
Uranium-234 3 . 7 m  25.06% 2.2E-05 25.67 % 
Uranium-239236 2.0505 1.34% 1.2E-06 1.37% 
Uranium-238 1.6E-06 39.01% 7.1E-04 48.33% 4.3E-05 49.53 % 

Homegrown Produce 
(Groundwater Affected) 
Uranium-234 NIA l.lE-04 7.55% 6.1E-06 7.07% 
Uranium-23 5 1236 
Uranium-238 NIA 2.1 E-04 14.57% , 1.2E-05 13.63% 

Beefmilk 
(Dust Affected): 

Risk WE) Risk Farmer (0 Risk 

Dibenzo(a,h)anthracene 1.7E-6 0.12% - 
BeefMilk 
(Groundwater Affected): 
Uranium-234 1.1E-05 0.74% - 
Uranium-238 2.1E-05 1.42% - 
Ambient Radon 4.2E-06 5.48% - 

Dn-Property Receptor %Total 
Resident 
Child Risk 

1.6E-05 20.34% 

3 .OE-05 39.23 % 

7.8E-06 10.09% 

1 SE-05 19.46% 

1.06E-06 1.29 % 

2.OE-06 2.54% 
3.8E-06 4.90% 

aSediment, surface water, home grown produce (dust and groundwater affected), and beef/milk (dust affected) pathways do not have any COCs 
associated with them, therefore, were not included in this table. 
bGreat Miami River User (Adult) and Great Miami River (Youth) receptors did not have any COCs associated with them, therefore, were not 
included in this table. 
'No risk greater than the threshold level of 1 x lo4. 
dN/A signifies that exposure of the receptor to the indicated medium is not applicable. 
%e Off-Propery farmer under both federal and private ownership has the same risk. 
fThe Off-Property child under both federal and private ownership has the same risk. 

.= 

-.s :* .* a 

.e 
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TABLE B.4-6b 

INACTIVE FLYASH PILE 
FUTURE LAND USE 

SUMMARY OF COC NONCARCINOGENIC HAZARD CONTRIBUTIONSa 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

X Total Off-Property % Total 
Medium/ Expanded Receptor Resident Receptor 
Parameter Trespasser Risk Fanner Risk 
Groundwater: 
Uranium-Total N/Ab 9.1E-01 76.82% 

Home Grown Produce 
(Groundwater Affected): 
Uranium-Total NIA 2.6E-01 21.89% 

BeefIMilk 
(Groundwater Affected): 
Uranium-Total NIA C 

Off-hoperty % Total 
Resident Receptor 
Child Risk 

2.1E+00 84.37% 

2.4E-01 9.54% 

I' I I I 

See footnotes at end of table 

h - k p e r t y  % Total 
Receptor Resident 

Fanner (RME) Risk 

1.8E+01 82.33 % 

3.3E+00 15.34% 

4.9E-01 2.28% 
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TABLE B.4-6b 
(Continued) 

Medium1 
Parameter 

Groundwater: 
Uranium-Total 

On-Property % Total On-Property % Total 
Resident Farmer Receptor Resident Receptor 
(CT) Risk Child Risk 

8.2E+00 84.05% 4.1E+01 62.59% 

Home Grown Produce (Groundwater Affected): 
Uranium-Total 

BeefIMilk 
(Groundwater Affected): 
Uranium-Total 

asoil, sediment, surface water, home grown produce (dust affected), and beeflmilk (dust affected) pathways do not have any COCs associated 
with them, therefore, were not included in this table. 

1.4E + 00 14.10% 1.9E+01 29.85% 

bN/A signifies that exposure of the receptor to the indicated medium is not applicable. 

'No hazard greater than the threshold level of 0.2. . ' 
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B.4.1.4 Solid Waste Landfill 

The Solid Waste Landfill has two current receptors that have at least one COC, the trespassing youth 

and the groundskeeper. The current receptors and COCs for the Solid Waste Landfill are listed in 

Tables B.4-7a and B.4-7b. The groundskeeper has the highest current risk for the Solid Waste 

Landfill (3.4~10-~).  Ninety five percent of the groundskeeper’s risk is due predominantly to external 

radiation from radium-226, radium-228, thorium-228, thorium-232, and uranium-238 in surface soil, 

the remainder is due to dermal contact with surface soil. The trespassing youth has the next highest 

current risk (1.5~10”) and the only hazard greater than one (HI of 8.6 due to dermal contact with 

Uranium-Total in surface water). Fifty-eight percent of the total trespassing youth risk is due 

predominantly to external radiation from radium-226, thorium-228, and thorium-232 in surface soil, 

another 30 percent is due to dermal contact with arsenic in surface water. 

The Solid Waste Laridfill has seven future receptors that have associated COCs. The future receptors 

and COCs for the Solid Waste Landfill are listed in Tables B.4-8a and B.4-8b. The RME on- 

property farmer has the highest ILCR of all Solid Waste Landfill receptors ( 2 . 8 ~ 1 0 ~  total risk) due 

predominantly to inhalation, external radiation and dermal contact with surface soil (64 percent of 

total) containing radium-226, radium-228, thorium-228, thorium-232, and uranium-238, and ingestion 

of soil effected beef/milk (32 percent of total risk) containing benzo(a)pyrene and 

dibenzo(a,h)anthracene. The RME farmer does not have a total HI of greater than one. The perched 

groundwater user is exposed to *e same pathways as the RME farmer, with the addition of perched 

groundwater. The total ILCR for the perched groundwater user is the same as the RME farmer 

because the perched groundwater contribution is 7.0x10e6, 0.3 percent of the total receptor risk. 

The on-property child has a total ILCR of 6 . 4 ~ 1 0 ~  due to inhalation, external radiation of radium- 

226, thorium-228, thorium-232, and dermal contact with surface soil (25 percent of total), ingestion 

of soil effected beef/milk (7 1 percent of total) containing benzo(a)pyrene, dibenzo(a,h)anthracene, and 

indeno(l,2,3-cd)pyrene. The’on-property child has the only HI greater than or equal to 1.0 in the 

Solid Waste Landfill (1.0) due to dermal contact with arsenic in the surface soil (28 percent), 

ingestion of surface soil effected vegetables and fruit (36 percent from arsenic), and ingestion of 

surface soil effected beef/milk (34 percent from arsenic). The CT on-property farmer has a total 

ILCR of 2 . 0 ~ 1 0 ~  due to external radiation from radium-226, radium-228, thorium-228, thorium-232 

in surface soil (74 percent of total), and ingestion of soil effected beef/milk (22 percent of total) 



TABLE B.4-7a 

SOLID WASTE LANDFILL 
CURRENT LAND USE 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONSa*b 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Soil: 
' Radium-228 
Radium-228 
Thonum-228 
Thorium-228 
Uranium-238 

Medium/ 
Parameter 

% Total 
Trespassing Receptor 
Youth Risk 

% Total 
Receptor 

Groundskeeper Risk 

Surface Water: 
Arsenic 

1.8E-06 12.31 % 
1 .OE-06 7.10% 
2.OE-06 13.30% 
2.7E-06 18.71% 
C 

6.9E-06 20.21 % 
3.9E-06 11.60% 
7.3E-06 21.69% 
1.OE-05 30.54 5% 
2.5E-06 7.78% 

4.4E-06 29.77% I N/Ad 

aOff-Property Resident Farmer and Child, and User of Milk and Meat receptors do not have any COCs associated with them, therefore, were 
not included in this table. 

bSediment, home grown produce (dust and surface water affected), and beeflmilk 9dust and surface water affected) pathways do not have any 
COCs associated with them, therefore, were not included in this table. 

'No risk greater than the threshold level of 1 x 10-6. 

dN/A signifies that exposure of the receptor to the indicated medium is not applicable. 
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TABLE B.4-7b 

Medium/ 
Parameter 

SOLID WASTE LANDFILL 
CURRENT LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC NONCARCINOGENIC RISK CONTRIBUTIONS~~~ 

% Total 
Trespassing Receptor 

Youth Risk 

Sediment: 

Uranium-Total 

Soil: 
Uranium-Total 

2.6E-01 3.00% 

I 8.2E+00 96.33% 

bSoil, surface water, home grown produce (dust and surface water affected), and beef/milk (dust and surface water affected) pathways do not 
have any COCs associated with them, therefore, were not included in this table. 
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TABLE B.4-8a 
SOLID WASTE LANDFILL FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONS~~~ 

Mediuml 
Parameter 

~ ~~ 

Soil: 
Neptunium-237 
Plutonium-238 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Thorium-232 
Uranium-234 
Uranium-2351236 
Uranium-238 
Arsenic 
Benzo(a)anthracene 
Beryllium 
Benzo(b)-fluoranthene 
Dibenzo(a,h)-anthracene 
Indeno(l,2,3-cd)pyrene 
Perched Groundwater: 
Technetium-99 
Carbazole 

Receptor 

3.8E-06 
2.2E-06 
4.1E-06 

5.8E-06 

1.4E-06 

18.96% 
10.92% 
20.43 % 

28.74% 

6.76% 

2.3E-05 
l.lE-06 
3.5E-04 
2.0E-04 
3.8E-04 
2 . 4 M  
5.4E-04 
1 SE-05 
2.9E-05 
I .7E-04 
3 . O M 5  
1.3E-6 
1.5E-5 
2.6E-6 
7.2E-6 
1.7E-6 

0.082% 
0.04% 
12.91 % 
7.41 % 
13.89% 
0.09% 
19.33% 
0.53% 
I .05 % 
6.03 % 
1.09% 
0.05 96 
0.53% 
0.09% 
0.26% 
0.06 % 

I 
NIA 
NIA 

On-Property % Total 
Resident Farmer Receptor 
cn Risk 

1.9E-06 0.95 46 

2.9E-05 15.03% 
1.7E-05 8.66% 
3.2M5 16.40% 

4.5E-95 22.86% 
1 . O M  0.57% 
2.4E-06 I .24% 
1.3E-05 6.76% 
1 . 9 M  0.73 % 

NIA 
NIA 

Great % Total 
Miami Receptor 
River User Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 

\ 

See footnotes at end of table 
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TABLE B.4-8a 
(Continued) 

~ 

% Total 
Expanded Receptor 
hcspasser Risk 

1 On-Property 96 Total On-Property 46 Total 
Resident Receptor Resident Farmer Receptor 
Farmer(RME) Risk (0 Risk 

Mediuml 
Parameter 

Home Grown Produce @usl 
Affected): 
Neptunium-237 
Radium-226 
Strontium-90 
Uranium-234 
Uranium-238 
Arsenic 
&nzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranlhene 
Beryllium 
Dibenzo(a,h)anlhracene 
Indeno( 1,2,3-cd)pyrene 
BeefMilk (Dust Affected): 
Radium-226 
Strontium30 
Uranium-234 
Uranium-238 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Beryllium 
Dibenzo(a,h)anlhracene 
Indeno(l,2,3-cd)pyrene 
Ambient Radon 

See footnotes at end of table 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3.4E-06 0.12% 
2.1E-06 0.08 96 
I.lE-05 0.40% 
3.5E-06 0.13% 
1.IE-05 0.40% 
5.1E-06 1.82% 
4.0E-06 0.14% 
2.1E-05 0.74% 
4.2E-06 0.15% 
3.3E-06 0.12% 
4.5E-06 0.17% 
1.5E-06 0.06% 

5 .OE-05 1.80% 

9.6E-06 0.34% 
6.7E-05 2.42% 
I.lE-05 0.39% 
2.OE-04 7.04% 
4.2E-05 1.51 I 

4.2E-04 15.17% 
6.2E-05 2.24% 
I .4E-06 0.05 % 

2.8E-06 

l . lE46  

1.42% 

0.58% 

2.3E-06 1.16% 

3.8E-06 I .94% 

9.9E-06 5.03 % 
2.1 € 4 6  1.08% 

2 .1M5 10.85% 
3.1E-06 1.61% 

Great. % Total 
Miami Receptor 
River User Risk 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
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TABLE B.4-8a 
(Continued) 

Mediuml 
Parameter 

On-Property % Total 
Resident Receptor 
Child Risk . 

Soil: 
Neptunium-237 
Plutonium-23 8 
Radium226 
Radium-228 
Thorium-228 
Thorium-230 
Thorium-232 
Uranium-234 
Uranium-2351236 
Uranium-238 
Arsenic 
Benzo(a)anthracene 
Benzo(b)-fluoranthene 
Beryllium 
Benzo(a)pyrene 

96 Total 
Receptor 

Home-builder Risk 

1.7E-06 

2.7E-05 
1 SE-05 
2.9E-05 

4.0E-05 

2.2E-06 
1 .OE-05 
1.3E-05 

l.lE-6 
6.68-06 
5.4E-06 

Perched % Total Perched % Total 
Groundwater Receptor Groundwater Receptor 
user Risk Child ' Risk 

0.27% 

4.18% 
2.39% 
4.48% 

6.30% 

0.34% 
I .62% 
2.04% 

0.18% 
1.03 % 
0.86% 
0.50% 

I lNlA Indeno(l,2,3-cd)pyrene 
Perched Groundwater: 
Technetium-99 
Carbazole 
Home Grown Produce 
(Dust Affected): 
Neptunium-237 
Radium-226 
Strontium-90 
Uranium-234 
Uranium-238 
Arsenic 
Benzo(a)anthracene 

Benzo(b)tluoranthene 
Benzo(a)pyrene 

See footnotes at end of table 
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NIA 
NIA 

1.7E-05 2.61% 
I .3E-06 0.21 % 
6.8E-06 1.06% 
I .4E-06 0.22% 

NIA 
NIA 

l.lE-06 12.25% 

I .8E-06 19.83% 

1.8E-06 0.07% NIA 
5.3E-03 0.19% NIA 

2.7E-06 30.05 % 

0.12% 
0.08% 
0.40% 
0.13% 
0.40% 
1.82% 
0.14% 
0.74% 
0.15% 

2.3E-05 
1.1M 
3.5504 
2.OE-04 
3 . 8 M 4  

5.4504 
1 SE-5 
2.9E-05 
1.7E-04 
3 .OE-O5 
1.3E-6 
2.6E-6 
1.5E-5 
1.2E-5 
9.2E-6 
I .7M 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

0.083 % 
0.04% 
12.73% 
7.30% 
13.70% 

19.28% 
0.52% 
1.05% 
6.02% 
1.09 
0.05 % 
0.09% 
0.53% 
0.44% 
0.26% 
0.06 % 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

3.4E-06 
2.1E-06 
1.1E-05 
3.92-06 
1.1E-05 
5.1E-5 
4.0E-6 
2.1E-5 
4.2E-6 



I 

Medium/ 
Parameter 
Beryllium 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Beefmilk (Dust 
Affected): 
Radium-226 
Strontium-90 
Uranium-234 
Uranium-238 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@) fluoranthene 
Beryllium 
Dibenzo(a,h)anthracene 
ndeno(l,2,3-cd)pyrene 
Ambient Radon 

3n-Property % Total 
Resident Receptor 
Child Risk 
l.IE-06 0.17% 
1.5E-06 0.23% 

’ 

TABLE B.4-8a 
(Continued) 

% Total Perched %Total Perched % Total 
Receptor Groundwater Receptor Groundwater Receptor 

Home-builder Risk user Risk Child Risk 
NIA 3.3- 0.12% NIA 

NIA 4.5E-6 0.16% NIA 

NIA 1.5E-6 0.06% NIA 

9.3E-06 1.46% 

I .6E-05 2.48% 
6.3E-06 0.98% 
l .lE04 17.63% 
2.4E-05 3.80% 

2.4E-04 37.99% 
3.6E-05 5.62% 

NIA 

NIA 
NIA 

NIA 

NIA 

NIA 
NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

S.IE-6 0.1846 
5.0E-05 1.79% 

9.6E-06 0.34% 
6.7E-05 2.42% 
l.lM5 0.39% 
2.OE-04 7.02% 
4.2E-05 1.51% 
3.IE-6 0.11% 
4.2E-04 15.13% 
6.2E-05 2.24% 
1.4E-06 0.05% 

aOff-Property Resident Farmer and Child receptors did not have any COCs associated with them, therefore, were not included in this table. 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

bSediment, groundwater, surface water, home grown produce (groundwater affected), perched groundwater, beef/milk (groundwater and surface water affected) 
pathways did not have any COCs associated with them, therefore, were not included in this table. 

CNo risk greater than the threshold level of 1 x lod. 

dN/A signifies that exposure of the receptor to the indicated medium is not applicable. 
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TABLE B.4-8b 

SOLID WASTE LANDFILL 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC TOTAL NONCARCINOGENIC HAZARD CONTRIBUTIONS~JJ 

Medium1 
Parameter 
Sediment: 
Uranium-Total 
BeeflMik 
(Dust 
Affected): 
Arsenic 

On- On- 
Property ROPefiY On- 

’ % Total Resident % Total Resident % Tokl Property % Total % Total 
Expanded Receptor Fanner Receptor Farmer Receptor Resident Receptor Home Receptor 
Trespasser Risk (RME) Risk (CT) Risk Child Risk Builder Risk 

2.6E-01 93.48% NIA NIA NIA NIA 

NIA 3.5E-01 34.14% NIA 

aOff-Property Resident Farmer and Child receptors do not have any COCs associated with them, therefore, were not included in this table. 

bSoil, groundwater, surface water, home grown produce (dust and groundwater affected), beeflmik (dust and groundwater affected), pathways do not have any COCs associated 
with them, therefore, were not included in this table. 

‘No hazard greater than the threshold level of 0.2. 
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containing benzo(a)pyrene, and dibenzo(a,h)anthracene. The CT on-property farmer has an HI of less 

than 1.0. 

The expanded trespasser has a total ILCR of 2.0x10s due to external radiation from radium-226, 

radium-228, thorium-228, thorium-232, and uranium-238 in surface soil (93 percent of total). The 

expanded trespasser did not have an HI ,of greater than 1 .O. The off-property farmer (private 

ownership) has a total ILCR of 1 . 2 ~ 1 0 ~  due predominantly to the inhalation of U-234 and U-238 

radionuclides in air (87 percent of total risk). The off-property farmer (private ownership) HI is less 

than 1.0. The on-property homebuilder receives an ILCR of 9 . 0 ~ 1 0 ~  due to external radiation and 

dermal contact with subsurface soils containing predominantly radium-226, thorium-228, thorium-232, 

uranium-238, arsenic, and benzo(a)pyrene. The homebuilder does not receive an HI greater than 1.0. 

B.4.1.5 Lime Sludge Ponds 

The Lime Sludge Ponds have two current receptors that have at least one COC, the trespassing youth 

and the groundskeeper. The current receptors and COCs for the Lime Sludge Ponds are listed in 

Table B.4-9a and B.4-9b. The groundskeeper has the highest current risk for the Lime Sludge Ponds 

(4.5~10-’). One hundred percent of the groundskeeper’s risk is due predominantly to external 

radiation from radium-226, radium-228, thorium-228, and thorium-232, and uranium-238 in surface 

soil. The trespassing youth has the next highest current risk (1. lxlo-’). One hundred percent of the 

total trespassing youth risk is due predominantly to external radiation from radium-226, radium-228, 

thorium-228, and thorium-232 in surface soil. No current receptor has an HI greater than 1 .O. 

The Lime Sludge Ponds have three future receptors that have associated COCs. The future receptors 

and COCs for the Lime Sludge Ponds are listed in Tables B.4-10a and B.4-lob. The RME on- 

property farmer has the highest ILCR of all Lime Sludge Ponds receptors (1 .2~10‘~ total risk) due 

predominantly to inhalation of surface soil (79 percent of total) containing thorium-230 and uranium- 

238, and ingestion of dust effected beef/milk (10 percent of total risk). The RME farmer has a total 

HI of less than 1.0. The perched groundwater user has the same exposure as the RME farmer, with 

the addition of perched groundwater. The total ILCR for the perched groundwater user is 7 . 7 ~ 1 0 - ~  

due to ingestion of perched groundwater (83 percent of total risk) containing neptunium-237, 

strontium-90, and technetium-99, the remainder is inhalation of surface soil (16 percent of total risk). 

The perched groundwater user has an HI of less than one. The expanded trespasser has a total ILCR 



m 
b 
G 
4 

Medium/ 
Parameter 

Soil: 

TABLE B.4-9a 

LIME SLUDGE PONDS 
CURRENT LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
J?ERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC CARCINOGENIC RISK CONTRIBUTIONS~~~ 

%Total %Total %Total 56 Total 
Trespassing Medium Receptor . Medium Receptor 
Youth Risk Risk Groundskeeper Risk Risk 

21.73% 
8.92% 
30.63 % 

20.94% 

Cesium-137 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Thorium-232 
Uranium-238 

l . l W  2.52% 
9.3E-06 20.94% 
3.8E-06 8.55% 
1.3E-05 29.45 96 

9.0E-06 20.13% 
3.9E-06 8.79% 

BeeflMilk (Dust Affected): 
Arocloki 1254 N I A ~  
Benzo(a)p yrene 

Wff-Property Resident Fanner and Off-Propetty Resident Child receptors did not have any COCs associated with them, therefore, are not included in this table. 

bGroundwaler, surface water, homegrown produce (dust and groundwater affected), beeflmilk (groundwater affected) pathwaysdid not have any COCs associated with them, therefore, were not included 
in this table. 

NIA 

‘No risk greater than the threshold level of 1 x lo6. 

dNIA signifies that exposure of the receptor to the indicated medium is not applicable. 
P 

See footnotes at end of table 
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TABLE B.4-9b 

LIME SLUDGE PONDS 
CURRENT LAND USE 

SUMMARY OF COC NONCARCINOGENIC RISK CONTRIBUTIONS8*b 
OPERABLE UNIT 2 REMEDIAL INVESTIGATION 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

Medium/ 
Parameter 
Soil: 
Uranium-Total 
Home Grown Produce 
(Dust Affected): 
BeefIMilk 
(Dust Affected): 

Trespassing 
Youth 

2.OE-1 
N/AC 

N/A 

% Total Receptor Risk 

97.06% 

r 
G 
00 aOff-Property Resident Farmer and Child, and User of Milk and Meat receptors do not have any COCs associated with them, therefore, were 

not included in this table. 

I bSediment and surface water pathways do not have any COCs associated with them, therefore, were not included in this table. 

'N/A signifies that exposure of the receptor for the indicated medium ismot applicable. 

U~RJ\TLC\TAB&~-~BWM~~~~ 12. 1995 12:29pm Fm 0 



TABLE B.4-10a 

LIME SLUDGE PONDS 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC TOTAL CARCINOGENIC RISK CONTRIBUTIONS~JJ 

I 

Cesium- 137 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Ihorium-232 
Uranium-238 

C 

5 . 2 M  
2 . 1 w  
7.3E-06 

5 .OE-06 
I S M 6  

21.66 
8.88% 
30.44% 

20.81% 
6.37% 

See footnote at end of table 

FER\CRU2RI\TLC\TABB4-lOAWanua~ 12, 1995 7:lSam 

Off-Property 96 Total 
Resident Receptor 
Farmer Risk 



6 n - e ~  46 Total-- 
Resident Farmer Receptor Risk 
WE) 

Soil: 
Cesium-137 
Radium-226 
Radium-228 
Thorium-228 
Thorium-230 
Thorium-232 
Uranium-238 
Perched Groundwater: 
Neptunium-237 
Strontium-90 
'Technetium-99 

On-Property %Total ORprOPerty %Total Perched $6 Total 
Resident Receptor Risk Resident Child Receptor Risk Groundwater Receptor Risk 
Farmer (CT) User Adult 

TABLE B.4-10a 
(Continued) 

Medium/ 
Parameter 

Off-Property % Total 
Resident Receptor Rid 
Child 

I- 

6.4E-06 48.39% 

2.3E-06 16.94% 

6.4E-06 8.38% 

5.5E-05 70.84% 
3.4E-06 4.38% 
5.2E-06 6.81 % 

I- I- 

'Perched Groundwater User, Off-property Resident Child, and Perched Groundwater Child receptors do not have any COCs and are not included in this table. 

bSediment, groundwater, surface water, perched groundwater, home grown produce (dust and groundwater affected), and beeflmilk (dust and groundwater affected) pathways do not have any COCs 
associated with them, therefore, not included in this table. 

CNo risk greater than the threshold level of I x IO4. 

See footnote at end of table 

. 

0 



TABLE B.4-10b 

LIME SLUDGE PONDS 
FUTURE LAND USE 

OPERABLE UNIT 2 REMEDIAL INVESTIGATION 
FERNALD ENVIRONMENTAL MANAGEMENT PROJECT 

SUMMARY OF COC TOTAL NONCARCINOGENIC HAZARD CONTRIBUTIONS~~~ 

Medium/ 
Parameter 
soil: 
Uranium-Total 

Expanded % Total On-Property % Total 
Trespasser Receptor Risk Resident Child Receptor Risk 

2.1E-01 97.34% NID' 

'Off-Property and On-Property Resident Farmer and Off-Property Resident Child receptors do not have any COCs associated with them, therefore, were not included in this 
table. 

bSedirnent, groundwater, surface water, home grown produce (dust affected), and beeflmilk (dust and groundwater affected) pathways and groundwater do not have any COCs 
associated with them, therefore, were not included in this table. 

'N/D - not determined because toxicity data not available. 

FER\CRU2RI\~\TABB4-1OBUanua~ 12. 1995 12:21pm 
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of 2.4x10-’ due to external radiation from radium-226, radium-228, thorium-228, thorium-232, and 

uranium-238. The expanded trespasser did not have an HI of greater than 1.0. 

B.4.1.6 
The Operable Unit 2 Wide assessment considers three future receptors, the expanded trespasser, off- 

property resident’ farmer (private ownership), and on-property RME farmer. The Operable Unit 2 

Wide expanded trespasser differs from the individual subunit expanded trespasser in that he is 

considered to wander between all of the subunits. An area weighted average approach was used to 

establish his exposures. The on-property RME farmer is considered to live on the South Field. The 

only additional exposure that the Operable Unit 2 Wide RME farmer gets above the South Field RME 

farmer are cumulative air and groundwater concentrations from all five subunits. The off-property 

farmer also receives an exposure to the cumulative air and groundwater concentrations. 

Or, erable Unit 2 Wide 

The RME on-property farmer has the highest ILCR for the Operable Unit 2 Wide assessment 

(3.3xlO-’ total risk) due predominantly to external radiation from radium-226, thorium-228, and 

thorium-232 in surface soil (33 percent of total), and ingestion of dust effected beef/milk (58 percent 

of total risk) containing technetium-99, benzo(a)pyrene, and dibenzo(a,h)anthracene. The RME 

I farmer has a total HI of 23 from ingestion of groundwater and groundwater effected produce 

containing Uranium-Total. The expanded trespasser has a total ILCR of 8 .7~10”  due predominantly 

to external radiation from radium-226, radium-228, thorium-228, thorium-232, and external radiation 

from radium-226 in sediment. The expanded trespasser did not have an HI of greater than 1.0. 

The off-property farmer (private ownership) has an ILCR of 1. lxlO-’ due predominantly to ingestion 

of groundwater (53 percent of total risk) containing uranium-234 and uranium-238, and inhalation of 

dust (1 1 percent of total risk) containing radium-226 and uranium-238, dust effected produce (13 

percent of total risk) containing radium-226, and dust effected beef/milk (12 percent of total risk) 

containing radium-226? benzo(a)pyrene, and dibenzo(a,h)anthracene. The off-property farmer has a 

total HI of 3.7 due predominantly to ingestion of groundwater and groundwater effected produce 

containing Uranium-Total . 

B.4.2 RISKS FROM NATURAL BACKGROUND 

All subunit-specific risks in the risk assessment are calculated without subtracting the contribution 

from natural background. In some areas in Operable Unit 2, the concentrations of CPCs are only 
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slightly above naturally occurring background levels. Therefore, it is informative to calculate the 

risks from substituting background concentrations in place of Operable Unit 2 contaminant levels to 

provide a point of comparison for the subunit-specific risks. 

Risks and HIS are calculated by replacing background concentrations for Operable Unit 2 CPCs 

existing at each subunit. The same exposure pathways quantitatively evaluated for the RME on- 

property resident farmer are evaluated. Exposure point concentrations dependent on the results of air 

and groundwater modeling were derived assuming background soil concentrations for the source 

terms in both groundwater and air modeling. Other exposure parameter values used for calculating 

background intakes are also the same as those used for evaluating subunit-specific risks to the RME 

on-property resident farmer. 

Tables B.4-1 l(a), B.4-1 l(b), B.4-1 l(c), and B.4-1 l(d) (Attachment 111) present the background risks 

and HIS for the Active Flyash Pile future on-property RME farmer due to background levels of CPCs 

in surface flyash material, groundwater, homegrown produce, and beef and milk, respectively. 

Tables B.4-12(a) and B.4-12(b) compare the total Active Flyash Pile specific carcinogenic risk and 

noncarcinogenic HIS for the future on-property RME farmer to the risks and hazards that can be 

attributed to naturally occurring levels of CPCs. 

Table B.4-12(a) illustrates that the total risk to this receptor assuming background concentrations of 

CPCs would be 1.1 x lo5.  This can be viewed as a "floor" against which to compare the Active 

Flyash Pile specific calculated risk of 8.2 x lo'. Review of Table B.4-12(a) also indicates that each 

Active Flyash Pile pathway's risk is about one order of magnitude higher than background risks, 

meaning that the Active Flyash Pile source impacts all media equally. Groundwater is the significant 

pathway for both the Active Flyash Pile and background, contributing 96 percent of the total risk for 

both. A comparison of the total risks indicates that the presence of the Active Flyash Pile causes a 

seven fold increase in the equivalent background risk determined by the same risk assessment 

methodology. 

Tables B.4-12(b) illustrates that the total HI hazard to this receptor assuming background 

concentrations of CPCs would be 0.14. This can be viewed as a "floor" against which to compare 

the Active Flyash Pile specific calculated HI of 1 .O. Review of Table B.4-12(b) also indicates that 

the same influences impacting risks-are impacting the HI. The total HI for the Active Flyash Pile is 

FER\CRUZRI\SKH\APP-B\SECB4Unnunry 12. 1995 1: 15pm B-4-43 
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Groundwater 

Homegrown 
Fkxiuce 

(Dust 
Affected) 

Medium 
sod 

Total 
NP-237 
SR-90 
u-234 
U-2351236 
U-238 
Total Radiological Risk 

Arsenic 
Be ry I I i u m 

Total clremical Risk 
Total 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 
Total Radiological Risk 

Arsenic 
Beryllium 
Benzo(a)anthracene 
Benzo(a)pytene 
Benzo(b)fluoranthene 

Tom1 C?umical Risk 
Total 

TABLE B.CU(a) 
COMPARISON SUMMARY OF BACKGROUND RISKS TO ON-SITE RISKS 

ACTIVE FLYASH PILE: CARCINOGENS , 

Parameter 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235/236 
U-238 
Total Radiological Risk 

Arsenic 
Beryllium 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Total W c a l  Risk 

& .  

FEiR\CRU2IUv\BQ\AFpBKC.XLs; 8/30/94; 456 PM 

O W 4 6 4  

On-Propedy 
Resident % ofTotal % ofTotal 

Farmer WE) Medium Risk Receptor Risk 
1 SE-11 0.00% 0.00% 
1 .4M7 
2.4M8 
l . l M 8  
2.8E-08 
1.9E-09 
2.4E- 10 
2.6-7 
9.OE-08 
2.6-7 
8.1-8 
3.5E-09 
1.6E-07 
l.lE-06 
6.6E-07 
1.9E-08 
3.3E-11 
3.6E-10 
5.3E-11 
6.7E-07 

8.01 % 
1.37% 
0.63 % 
1.62% 
0.11% 
0.01 % 

14.87% 
5.18% 

14.94% 
4.70% 
0.20% 
9.39% 

61.04% 

37.82% 
1.11% 
0.00% 
0.02% 
0.00% 

38.96% 

0.17% 
0.03% 
0.01 1 
0.03 % 
0.00% 
0.00% 
0.31 % 
0.11% 
0.321 
0.10% 
0.00% 
0.20% 
I .29 % 

0.80% 
0.02 % 
0.00% 
0.00% 
0.00% 
0.82% 

1.7E-06 100.00% 2.11% 
3.4E-09 0.01 % 0.00% 
9.6E-07 2.04% 1.18% 
1.6E-05 32.87% 18.91 % 
8 .2M7 1.74% 1.00% 
3 .OM5 63.34% 36.44% 
4.78-05 100.00% 57.54% 

8.8E-15 0.00% 0.00% 
4.3 E- 1 6 0.00% 0.00% 
9.38-15 0.00% 0.00% 
4.7E-05 100.00% 57.54% 
4.OE-10 0.03 % 0.00% 
1.4E-08 
1.7E-09 
8.4E-10 
4.1E-08 
3.5E-09 
2.0E-09 
2.3E-09 

5.2E-09 
5.2E-10 

6.4E-10 
2.8E-11 
l.lE-09 
7.3848 

0.96% 
0.12% 
0.06% 
2.89% 
0.25% 
0.14% 
0.16% 
0.04% 
0.37% 
0.05 % 
0.00% 
0.08% 
5.15% 

0.02% 
0.00% 
0.00% 
0.05 % 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.00% 
0.00% 
0.09% 

1.2E-06 84.85% 1.46% 
1.3E-07 9.51% 0.16% 
5.3E-10 0.04% 0.00% 
5.6E-09 0.40% 0.01 % 
8.4E- 10 0.06% 0.00% 
1.3E-06 94.85 % 1.63% 
1.4E-06 100.00% 1.72% 

B-4-44 

% of Tml % of Total 
Background Medium Risk Receptor Risk 

6.8E-12 0.00% 0.00% 
O.OE+OO 
O.OE+OO 
O.OE+OO 

7.5E-09 

O.OE+OO 
7.6E-08 
3.8E-08 
1 .OM7 
2.3E-08 
1.9E-09 
4.9848 
3 .OM7 

4.2M8 
2.4E-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 

4.5E-08 

6.8E-10 

0.00% 
0.00% 
0.00% 
2.18% 
0.20% 
0.00% 

22.08 % 
10.96% 
30.03 % 
6.82% 
0.56% 

14.18% 
87.00% 
12.28% 
0.71 % 
0.00% 
0.00% 
0.00% 

13.00% 

0.00% 
0.00% 
0.00% 
0.07% 
0.01 % 
0.00% 
0.66% 
0.33% 
0.90% 
0.20% 
0.02% 
0.42% 
2.60% 

0.37% 
0.02% 
0.00% 
0.00% 
0.00% 
0.39% 

3 .4M7 100.00% ' 2.99% 
O.OE+OO 0.00% 0.00% 

2.68-07 3.24% 2.30% 
2.8E-06 34.01 % 24.16% 
2.5E-07 3.06% 2.18% 
4.9E-06 59.68% 42.39% 
8.28-06 100.00% 71.03% 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

8.2E-06 100.00% 71.03% 
1.8E-10 0.16% 0.00% 

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.3E-09 
O.OE+OO 

l.lE-08 

6.7E-10 
2.2E- I O  
2.1E-09 
1.8E-10 
1.6E-11 
3.3E-10 
1.6E-08 

0.00% 
0.00% 
0.00% 
9.91 % 
1.15% 
0.00% 
0.61 % 
0.20% 
1.88% 
0.17% 
0.01 % 
0.30% 

14.40% 

0.00% 
0.00% 
0.00% 
0.09% 
0.01 % 
0.00% 
0.01 % 
0.00% 
0.02% 
0.00% 
0.00% 
0.00% 
0.14% 

7.7E-08 70.07% 0.67% 
1.7E-08 15.54% 0.15% 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

9.4E-08 85.60% 0.82% 
l.lE-07 100.00% 0.96% 



Medium 
Homegrown 
Produce 
(Groundwater 

Affected) 

I Totar 
[ALL MEDIA 

Parameter 
NP-237 
RA-226 
SR-90 
u-234 
U-235l236 
u-238 
Total Radiological Risl 

7.2E-06 100.00% 8.79% 
8.2E05 

BccfMilk 
@ust 

Affected) 

BeefMilk 
(Groundwater 

Affected) 

TABLE B.4-12(a) 
(contiuued) 

Arsenic 
Beryllium 

Total Chemical Risl 
Toto 

(3-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 
Total Radiological Risl 
Arsenic 
Be ry I I i u m 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 

Total Chemical Rid 
Tom 

NP-237 
RA-226 
SR-90 
u-234 
U-2351236 
U-238 
Total Radiological Rid 

Arsenic 
Beryllium 

Total Chemical Rid 

On-Propeny 
Resident % of Total % of Total 

Farmer (RMR Medium Risk Receptor Risk 
1 .OE-09 0.00% 0.00% 
6.5E-06 27.16% 7.95 % 
1.2E-05 50.36% 14.74% 
2.5E-07 1.03 % 0.30% 
5.2E-06 21.44% 6.28% 

O.OE+OO 0.00% 0.00% 
2.4E-05 100.00% 29.27% 

3.4E-15 0.00% 0.00% 
7.OE-17 0.00% 0.00% 
3.5E-15 0.00% 0.00% 
2.4E-05 100.00% 29.27% 
1.9E-09 0.41 % 0.008 
6.1E-ll 
9.7E- 1 4 
5.1 E-1 4 
7.2E-09 

1.6E-09 
3.1E-12 

4.1E-10 

3.3E- 12 
3.3E-1 I 
8.9E-11 
4 .OE- 12 
1.6E-10 
1.2E-08 
4.2E-07 
1 SE-08 
7.9E-10 
2.3 E-08 
3 SE-09 

' 4.68-07 

0.01 % 
0.00% 
0.00% 
1.54% 
0.09% 
0.34% 
0.00% 
0.001 
0.01 % 
0.02% 
0.00% 
0.03 % 
2.45% 

88.55 % 
3.26 % 
0.17% 
4.83% 
0.74% 

97.55 % 

0.001 
0.00% 
0.00% 
0.01 % 
0.00% 
0.00% 
0.001 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.51 % 
0.02% 
0.00% 
0.03 % 
0.00% 
0.56% 

4.78-07 '100.00% 0.57% 
3.1 E-1 2 0.00% 0.001 
6.58-07 
6.0E-06 
2.4E-08 
5.OE-07 

O.OE+OO 
7.2E-06 

6.38-16 
3.7E-I8 
6.3E-16 

9.06% 
83.65 % 
0.33 % 
6.95% 
0.001 

100.00% 

0.00% 
0.00% 
0.00% 

0.80% 
7,35% 
0.03 % 
0.61 % 
0.00% 
8.79% 

0.00% 
0.00% 
0.00% 
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L 

% of Total 
hcknround Medium Risk 

O.OE+OO 0.00% 
O.OE+OO 0.00 % 

9.2E-08 3.57% 
8.4E-07 32.60% 
7.5E-08 2.94% 
1 SE-06 57.22% 
2.5E-06 96.34% 

% ofTotal 
Receptor Risk 

0.00 % 
0.00% 
0.80% 
7.28% 
0.66% 
12.78% 
21.51% 

7.7E-08 3.00% 0.67% 
I.7E-08 0.66% 0.15% 
9.4E-08 3.66% 0.00% 
2.6E-06 100.00% 21.51% 
8.7E- IO 2.72% 0.01 % 

O.OE+OO 
O.OE+OO 
O.OE+OO 

1.9E-09 

O.OE+OO 
1.5E-IO 

9.1E-13 
1.4E-12 
1.3E-11 
2.6E-11 
2.2E-12 
4.7E-I 1 
3 .OE-09 
2.7E-08 
2.OE-09 

O.OE+OO 
O.OE+OO 
O.OE+OO 

2.9E-08 

0.00% 
0.00% 
0.00% 
6.08% 
0.46% 
0.00% 
0.00% 
0.00% 
0.04% 
0.08% 
0.01 % 
0.15% 
9.55% 

84.30% 
6.15% 
0.00% 
0.00% 
0.00% 

90.45 % 

0.00% 
0.00% 
0.00% 
0.02% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 
0.02% 
0.23 % 
0.02% 
0.00% 
0.00% 
0.00% 
0.25 % 

3.2E-08 100.00% 0.27% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 

8.1E-08 
7.3E-09 
1.4E-07 
2.8E-07 

O.OE+OO 
O.OE+OO 
O.OE+OO 

4.6 E-08 
0.00% 
0.56% 
1 .00% 
0.09% 
1.75 % 
3.40% 

0.001 
0.00% 
0.00% 

0.00% 
0.40% 
0.71 4% 
0.06% 
1.24% 
2.41 % 

0.00% 
0.00% 
0.00% 

2.8E-07 3.40% 0.00% 
1.lE-05 
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TABLE B.+l2(b) 
COMPARISON SUMMARY OF BACKGROUND RISKS TO ONSITE RISES 

ACTIVE FLYASB PILE NON-CARCWOGENS 
*Ropefly 

Rerident %ofTotal % o f T d  % o f T d  % o f T d  
hiediuq Parameter !%nncr OU4El Medium Risk Recmtor Risk Backmound Medium Risk R m  Rilk 

Groundwater ARecric 1.751 1 0.008 0.008 O.OE+OO 0.00% 0.00% 
Beryllium 1.3E-14 0.00% 0.00% O.OE+OO 0.00% 0.008 
U-TOUI 7.5E-01 100.00% 75.14% I.OE-01 100.00% 74.96% 

Totcll M c d  Uisk 7.5E-01 100.00% 75.14% 1.0-1 100.00% 74.96% 
Total 7.5&01 100.00% 75.14% 1.OE-01 100.00% 74.96% 

Homegrown Ancaic 2.3E-03 89.62% 0.23% 1.5- 72.38% 0.1 I % 
Rabrce Bvyllium 6.2E-06 0.25 46 0.00% 8.0E-07 0.39 96 0.00% 

(Dud lh l l ium 2.6E-04 10.13% 0.03% 5.5E-05 27.23% 0.041 

Homegrowo Arocnic 6.5E-12 0.00% 0.00% O.OE+OO 0.00% 0.00% 
Roducc Beryllium 3.3E-15 0.00% 0.00% O.OE+OO 0.00% 0.00% 
(Groundwater U-TouI 2.1E-01 100.00% 21.41% 2.9E-02 100.00% 2136% 
Affew Total Qumlccll Risk 2.1E-01 100.00% 21.41% 2.9E-02 100.00% 2136% 

Total 2.1E-01 100.00% 21.41% 2.9E-02 100.00% 2136% 
&euMilk Ancnic 7.9- 21.63% 0.08% 5.1E-05 7.66% 0.04% 

@lut W U i u m  7.1E-07 0.02% 0.008 9.1E-08 0.01 % 0.00% 
Affected) W u m  2.9E-03 78.35% 0.29% 6.2804 92.33 % 0.45 % 

Total aumicd Risk 3 . m  100.00% 0.37% 6.7E-M 100.00% 0.48% 
Total 3.7E-03 100.00% 0.37% 6.7E-04 100.00% 0.48% 

Becf/Milk h n i c  1.2E12 0.008 0.00% O.OE+OO 0.00% 0.00% 
(Groundwater Bcyllium 1.7516 0.00% 0.00% O.OE+W 0.00% 0.00% 

Affected) U - T d  2.1EM 100.00% 2.09% 2.9E-03 100.00% 2.08 % 
Tolol W c d  Risk 2.1E-02 100.00% 2.09% 2.9E-03 100.00% 2.08% 

Told 2.lE-02 100.00% 2.09% 2.9E-03 100.00% 2.08% 

soil NIA 

merea) Total Qvmicd Risk 2.5E-03 99.75% 0.25% 2.0- 99.61 % 0.15 % 
Total 2JEU3 99.75% 0.25% 2.0- 99.61 46 0.15% 

1 

\ 

8-4-46 
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seven times greater than the equivalent risk due to background, and the primary receptor is 

ground water. 

Tables B.4-13(a) B.4-13@), B.4-13(c), and B.4-13(d) (Attachment 111) present the background risks 

and HIS for the South Field future on-property RME farmer due to background levels of CPCs in 

surface soil, groundwater, homegrown produce, and beef and milk, respectively. Tables B.4-14(a) 

and B.4-14@) compare the total South Field specific carcinogenic hazards and noncarcinogenic risks 

to the risks and hazards that can be attributed to naturally occurring levels of COCs. 

Table B.4-14(a) illustrates that the total risk to this receptor assuming background concentrations of 

CPCs on the South Field would be 1.3 x lo". This can. be viewed as a "floor" against which to 

compare the South Field specific risk of 3.4 x 10'. Review of Table B.4-14(a)'also indicates that the 

South Field risks due to all pathways are significantly greater than background risks. The major 

contributors to the South Field risks are radium-226, technetium-99, benzo(a)pyrene, and 

dibenzo(a,h)anthracene, of which only radium-226 is naturally occurring. A comparison .of the total 

risks indicates that the presence of the South Field causes a 26 fold increase in the equivalent 

background risk determined by the same risk assessment methodology. 

Table B.4-14@) illustrates that the total hazard to this receptor assuming background concentrations of 

CPCs on the South Field would be 0.26. The South Field specific HI of 23 is due to the presence of 

total uranium in groundwater impacted by the South Field. Total uranium was not detected in 

background samples. The total HI for the South Field is 125 times greater than the equivalent risk 

due to background. 

Tables B.4.15(a), B.4-15@), B.4-15(c), and B.4-15(d) (Attachment 111) present the background risks 

and HIS for the Inactive Flyash Pile future on-property RME farmer due to background levels of 

CPCs in surface soil, groundwater, homegrown produce, and beef and milk, respectively. Tables 

B.4-16(a) and B.4-16@) compare the total Inactive Flyash Pile specific risk and HIS to the risks and 

hazards that can be attributed to naturally occurring levels of CPCs. 

Table B.4-16(a) illustrates that the total risk to this receptor assuming background concentrations of 

CPCs would be 3.9 x lo-'. This can be viewed as a "floor" against which to compare the Inactive 

Flyash Pile specific calculated risk of 1.3 x lo3.  Review of Table B.4-16(a) also indicates that the 



vcdiurq 
soil 

0.00% 
0.008 
0.008 

23.80% 
10.55% 
0.008 
0.008 

20.23 8 
0.14% 

29.61 % 
0.098 
0.07% 
0.31% 

87.23% 
0.00% 
0.00% 
2.15% 
0.008 
0.00% 
0.00% 
0.00% 
0.98% 
0.008 
0.00% 
0.00% 
3.13% 
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Horngrown 
Roduce 

(h# 
Affated) 

TABLE B.4-14a) 
COMPARISON SUMMALlY OF BACKGROUND RIsgs TO ON-SITE RISKS 

U-235/236 
U-238 
T d  Radiological Rfs 

T d  Qlnnical Ris 
Tou 

-137 
NP-237 
PU-238 
PU-239t240 
RA-226 
RA-22.8 
SR-W 
TC-99 
m-228 
TH-230 
rn-232 
U-234 
u-235t236 
U-238 
T.Rod ldog ico lw1  

Anrbcl2.W 

SOUTB FIELD CARCINOGENS 

Reridclll % o f T d  Ioftocrl 
hrmcr(RMR M edium Risk Recwtor Risk 

4 . 2 m  0.36 % 0.12% 

Oo-Rogerty, 

4.3E-06 
3 . O W  
2.0EM 
7.8W3 
4 . m  
2.6E-07 
8 . M  
1 .om3 
1.7E-m 
1.4W3 
9.9E-06 
9.8- 
3 . 5 m  
1.1EoT 
6 . O m  
3.5E-06 
3 J E a  
2 . 0 m  
3.4- 
2 . 2 m  
2.6E-06 
2.0Eos 
6.9E-05 
1.2- 
2.2E-05 
5.4E-04 

0.048 
0.00% 
0.008 

6839% 
4.12% 
0.00% 
0.01 % 
9.14% 
0.15% 

12.55% 
0.09% 
0.09% 
0.31 % 

95 2.5 96 
0.05 % 
0.03% 
0.31% 
0.17% 
2.98% 
0.20% 
0.02% 
0.18% 
0.60% 
0.01 46 
0.19% 
4.75% 

0.01 % 
0.00% 
0.008 
23.22% 

1 .W% 
0.008 
0.008 
3.10% 
0.05 % 
4.26% 
0.03 % 
0.03 % 
0.10% 

3234% 
0.02% 
0.01 % 
0.10% 
0.06% 
1.01% 
0.07% 
0.01 % 
0.06 96 
0.20% 
0.00% 
0.06% 
1.61% 

t.lE-02 300.00% 33.95 % 
2.0E-07 0.02% 0.00% 
4.8E-08 0.008 0.00% 
1.2E-07 0.01 % 0.001 
3.7Eo4 33.52% 1.10% 
2.0Eos 1.798 0.06 41 
7.1E-04 64.66% 2.1141 

O.OE+OO 0.00% 0.009 

1.lE-a 100.00% 3.2741 

1.1- 100.00% 3.2711 
5.4E-07 0.04% 0.0011 
6.1E-07 
1.6E-09 
l.lE-09 
4.7E-05 
7.5E-07 
1 . 9 W  
3.6- 
2 . m  
2 . 1 m  
7.8- 
7 . 2 W  
7 . 3 m  
1 3 w  
4.3534 

0.048 
0.008 
0.00% 
3.16% 
0.05% 
1.26% 

24.21 % 
0.00% 
0.00% 
0.01 % 
0.05 % 
0.00% 
0.098 

28.91 96 

0.00'1 
0.009 
0.0011 
0.1411 
0.0011 
0.069 
1.069 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
1.279 

6.3- 0.43% 0.029 
8 . 3 W  0.068 0.009 
53MH 3.73% 0.169 
6.0E-05 4.06% 0.189 
5 . m  38.62% 1.709 
3.7Wn 2.48% 0.119 
1 .m 0.11% 0.003 

B4-48 

i % ofToul B o f T d  
sckround Medium Risk Recator Risk 

3.7Mu 3.09% 2.80% 
O.OE+ 00 
O.OE+W 
O.OE+OO 

3.1- 
1.4- 

O.OE+OO 
O.OE+W 

2.6- 
1.9E-06 
3.9- 
1.2E-06 
9.8E-07 
4.1E-06 
1.1E-03 

O.OE+OO 
O.OE+OO 
2.8E-05 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+W 

1.3E-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 

4.1 E45 
t.2E-03 

O.OE+ 00 

0.00% 
0.008 
0.00% 

26.23% 
11.62% 
0.00% 
0.00% 

22.29% 
0.16% 

32.638 
0.10% 
0.088 
0.34% 

96.55% 
0.00% 
0.008 
2.37% 
0.008 
0.008 
0.00% 
0.00% 
1.08% 
0.00% 
0.00% 
0.00% 
3.45 % 

6.5E-09 
O.OE+OO 

1 -4E-07 
1.3- 
2.4E-07 
4.OE-07 

O.OE+OO 
4.0E-07 
4.8E-07 

100.00% 
0.00% 

O.OE+W 
O.OE+ 00 
O.OE+OO 

1.9- 
2 . 2 w  

O.OE+ 00 
O.OE+ 00 

6.7u)9 
2.1- 
2.0- 
8.6- 
7.3- 
1.6E-07 
2.8- 

O.OE+ 00 
4 . 4 m  

O.OE+OO 
O.OE+OO 
O.OE+W 
O.OE+W 
O.OE+OO 

1.61% 
0.00% 

34.64% 
3.13% 

60.62% 
100.00% 

0.00% 

90.36% 

0.01 96 

0.00% 

0.96% 0.04% 
100.00% 

0.00% 
0.00% 
0.00% 
3.76 % 
0.44% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.04% 
0.17% 
0.01 % 
032% 
5.73% 

0.00% 
88.62% 
0.00% 
0.00% 
0.00% 
0.00% 
0.001 

0.008 
0.00% 
0.00% 
0.14% 
0.02 % 
0.00% 
0.00% 
0.00% 
0.008 
0.00% 
0.01 96 
0.008 
0.01 8 
0.22% 

0.00% 
335% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

d) 

a 

e 
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*Roperty Ruidcnt S0fTot.l  % o f T d  
FumcrIRME, M ediumRisk R ~ ~ e ~ t o r R i r t  

4.4- 0.30% 0.01% 
4.3E-05 2.92% 0.13% 
2.5E-04 17.09% 0.75% 
1 . 9 m  1.30% 0.06% 
1 .om 71.09% 3.13% 

TABLE B.414(a) 
(eoatinwd) 

96ofTot.l %ofToc.l 
BilcLnrmod M edium Risk Recator h 'rk 

2.8E-06 5.65 % 0.21 % 
O.OE+00 0.00% 0.00% 
O.OE+00 0.00% 0.00% 
O.OE+00 0.008 0.00% 

4 . M  94.27% 3 S6 96 
1JM13 100.00% 4.10% 
6.2E-08 0.028 0.008 

0.008 
0.00% 
0.00% 
0.34% 
0.01% 
0.25% 

23.32% 
0.00% 
0.008 
0.008 
0.008 
0.00% 
0.00% 

23.91% 
0.15% 
0.63% 
0.22% 
0.49% 

16.09% 
1.09% 
0.46% 
0.01% 

11.92% 
0.00% 
2.32% 

33.37% 

100.00% 
0.00% 

6.87% 0.37% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

4.5- 6.36% 0.35 96 
53E-07 0.75 % 0.04% 

O.OE+00 0.00% 0.00% 
O.OE+OO 0.00% 0.001 

1.6E-09 0.00% 0.00% 
5.1E-10 0.00% 0.00% 
4.8E-m 0.01 % 0.00% 
7.4E-08 0.10% 0.01 % 
6 . m  0.01 5% 0.008 
1.3E-07 0.19% 0.01 % 
1.OMs 14.29% 0.40% 

O.OE+OO 0.00% 0.00% 
O.OE+W 0.00% 0.001 
s.aE-05 81.97% 4.45% 

O.OE+00 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+00 0.00% 0.00% 
o.OE+00 0.00% 0.00% 

2 . m  3.75 % 0.20% 
O.OE+OO 0.008 0.008 
O.OE+OO 0.008 0.00% 
O.OE+OO 0.008 0.00% 

6 . 1 W  85.71 % 4.66% 
7.1uH 100.00% 5.06% 

0.99sl 1.2E-07 
0.02961 4 . 9 w  

1 .m 0.01 5% 0.00% 
3 . m  0.01 96 0.00% 
l.lE-04 33.52% 0.33 % 
5.9E-06 1.79% 0.02% 
2.1E-04 64.66% 0.64% 
3.3- 100.00% 0.99% 

O.OE+OO 0.00% 0.008 
3.3E-04 100.00% 
5.5E-06 0.03% 
3.6E-08 0.00% 
2.2E-11 0.00% 
1 .SI51 1 0.00% 
l.lE-04 0.59% 
1 . 8 w  0.01 % 
8.3E-05 0.43 % 
7.8E-03 40.69% 
6.2E-09 0.00% 
4 . m  0.00% 
1.8- 0.00% 
6.1E-07 0.008 
6.3E-08 0.008 
1.2- 0.01 % 
8.OE-03 41.76% 
4.9E-05 0.25% 
2.1E-04 1.10% 
7.3E-05 0.38% 
1.6E-04 0.85% 
5 . 4 m  28.07% 
3 .m 1.91% 
1 SE-04 0.80% 
4.2E46 0.02% 
4.0E-03 20.80% 
1 SE-07 0.00% 
7.8E-04 4.05 96 
1 . l u n  58.24% 
1.9E-02 
1.9E-10 
8.3E-09 
8.8E-08 
1.1E-05 
5.8E-07 
2.1E-05 
3.2E-05 - 

O.OE+OO 

100.00% 
0.00% 
0.03 % 
0.27% 

1.78% 
64.49% 

100.00% 
0.00% 

,33.43% 
;I 

0.10% 
0.00% 
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Medium 
soil 

Chudwuer  

TABLE B.414(b) 

WUTE FTELD NONCARCINOGENS 

96ofTot.l % o f T d  
Medium Risk Recator Riak 

COMPARISON SUMMALlY OF BACKGROUND RISKS M 

Aruxlic 78.67% 
Beryllium 19.50% 
Dieldrin 1.4E-03 0.01 I 

T d  Ckndeal Risk 7.8E-02 100.00% 

ON-sITERlSKs 

46 ofrota1 % o f T d  

1 

- 
Backnuuod Medium Risk Recator  Risk 

4.9E-m 83.44% 18.99% 

, O.OE+W 0.00% 0.00% 
I 5.9E-02 100.00% 22.75% 

, 9.7EoJ 16.56% 3.77% 

Total I 7.8E-02 100.00% 0.33SI 5.9E-m 100.00% 22.75% 
rribwi 0b0rph.t~ I 8.6E-03 0.05 % O.W%l O.OE+00 0.008 0.008 

2.00% 
U-T& 1.8E+01 99.95% 5.2E-03 0.00% 

0.00% Torolch?lnicalM I 1.8E+01 100.00% 
Total I 1 .8E+Ol 100.00% 75.70%( 5.2E-03 0.008 

A R e n i C  I 1 .OM1 24.96% 0.45Sl 8.3- 99.84% 
Beryllium 
Dieldrin 

T d  Ckmicd Risk 

I3E-04 0.16% 0.05 % 
0.00% 

100.00% 32.2896 

2.0- 0.05 % 
3.2-1 74.99% 
4.2-1 100.00% 

Total I 4.2-1 100.00% 1.79961 8.3Eo2 100.00% 32.28% 
Tniutyl ohowhate I 2 J U n  0.05% 0.01 %[ O.OE+OO 0.00% 0.00% - _  - 
U - T d  5.1E+00 99.95% 21.53% O.OE+OO 0.00% 0.00% 
. ToldCiumicalRisk S.IE+00 100.00% 2154% O.OE+W 0.00% 0.008 

Told S.IE+00 100.00% 21.54% O.OE+OO 0.00% 0.00% 
Ant& 1.4Ml 99.73% 0.59% 1.IE-01 99.89% 42.86% 
Beryllium 1.9E-m 0.14% 0.00% 1.2E-04 0.1 1 % 0.05 % 
Dieldrin 1.9E-04 0.13% 0.008 O.OE+OO 0.00% 0.00% 

Told c3umical Risk 1.4M1 100.00% 0.608 I . I M I  100.00% 42.91 % 
Told I 1.4M1 99.87% 0.60%I 1.1Ml  100.00% 42.91 % 

T n i l  ohomhate 1 7.6Eo3 74.08% 0.03%1 O.OE+OO 0.00% 0.008 
U-T0(;1' . 2.7E-a 25.92% 0.01% 1.4E-04 0.00% 0.06% 

Told Qvmical Risk l.OE-02 100.00% 0.04% 1.4- 0.00% 0.06% 
Told l.OE-02 100.00% 0.04% 1.4E-04 0.00% 0.06 96 



June 15, 1994 

65E12 1.61 % 0.00% 1 
O.OE+OO 0.00% 0.008 

1.4E10 34.64% 0.04% 
1.3E-11 3.13% 0.00% 
2.4E-10 60.62% 0.06 96 , 4.0510 100.00% 0.10% 

TABLE B.C16(a) 
COMPARISON SUMMARY OF BACKGROUND RISKS TO ON-SITE RISKS 

INACTIVE FLYASH PILE: CARCINWPIS 

O.OE+OO 0.008 0.00% O.OE+OO 0.00% 0.008 
O.OE+OO 0.008 0.008 O.OE+OO 0.00% 0.008 
O.OE+OO 0.00% 0.008 O.OE+Oo 0.00% 0.00% 
O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% O.OE+OO 0.00% 0.00% 

4.OE-10 100.00% 0.10% 
O.OE+OO 0.00% 0.00% 

PU-238 
PU-239mO 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
0-2351236 
U-238 
Told Radiological Ris 

0.00% 
0.00% 
2.07% 
0.24% 
0.00% 
0.13% 
0.041 
0.39% 
0.03 96 
0.00% 
0.06% 
2.98% 

n . 2 2 s  18.26% 
16.02% 4.05 % 
0.00% 0.008 
0.00% 0.00% 
0.008 0.00% 
0.00% 0.00% 
0.00% 0.008 
0.008 0.00% 

88.24% 2231% 
100.00% 25.29% 

1 . o w 6  100.00% 0.07%1 2.7FX7 100.00% 67.3S4 
2.0507 0.02% 0.01 %I O.OE+OO 0.00% 0.0051 

ObROQey ReridCnt SofTarl  S o f T d  
h m r  Medium Risk Rccmtor Risk 

2.5E-09 0.24% 0.008 
2.1E-09 0.20% 0.008 
5.2E-10 0.05% 0.00% 
9.0E-09 0.88% 0.008 
1 . o m  0.10% 0.008 
3.5Ell 0.00% 0.008 
1.4E-07 13.47% 0.01% 
5.2E-08 5.11% 0.00% 
1 . m 7  16.37% 0.01% 
1.5 W 7  14.32% 0.01% 
9.8E-09 0.96% 0.00% 
3 .OW7 29.42% 0.0296 
8 . 3 W  81.12% 0.06% 
1.8507 17.72% 0.01% 
6.9E-09 0.68% 0.00% 
4.9W9 0.48 % 0.00% 

O.OE+OO 0.008 0.00% 
O.OE+OO 0.008 0.00% 
O.OE+OO 0.00% 0.00% 

1.9507 18.88% 0.01% 

4.8- 0.00% 0.00% 
1.2W7 0.01 5% 0.01 % 
3 .m 33.52% 25.13% 
2.0505 1.79% 134% 
7.1- 64.66% 48.47 % 
l.lE-03 100.00% 74.97 % 

46 o f T d  SofToul 
Backprmd Medium Risk Recator Risk 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
5.6- 2.11% 1.42% 
5.1E-10 0.19% 0.13% 

O.OE+OO 0.008 0.00% 
5 . M  21.38% 14.40% 
2.8E-08 10.65% 7.17% 
7.- 29.07% 195891 
1.8E-08 6.62% 4.469 
1.5E-09 055 % 0.3711 
3.6- 13.74% 9.2691 
2.2E-07 84.31% 56.7811 
3.9E-08 14.83% 9.9941 
2.3E-09 0.86% 0.5841 

O.OE+OO 0.00% 0.0091 
O.OE+OO 0.00% 0.001 
O.OE+OO 0.00% 0.0091 
O.OE+Oo 0.00% 0.0041 
4.2- 15.69% 10.5741 

Medium - 
soil 

Groundwater 

Homegrown 

parameter 
NI-237 
PU-238 
PU-239r240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235IU6 
U-238 
To& Radkdogical 

AneaiC 
Beryllium 
Diknz.o(a,h)arUhraceac 
Lud 
TH-TOTAL 
2 - M e t h y l ~ p h h I ~ ~ ~  

T d  c3emiclal Rid 
TOrcU 

NP-237 
SR-90 
Tc-99 
u-234 
U-2351236 
U-238 
TocolRodtdoglcolwJ 

2Mcthylnrphtb.koc 
Lud 
Tributyl phosphate 
U-TOTAL 

Told c3emiClal Risi 
Tou 

NP-237 
l.lE-03 100.00% 74.97 56 
2.4E-10 0.05 % 0.00% 
1SE-10 
4.OE11 
1.3E-08 
1.9W9 
7.9E-10 
1.2E-09 
3.OE-10 
3 . 4 m  
l.lE-09 
8.0E11 
2.1E-09 
2.4E-08 

3.3E-07 
4.833-08 
7.5E-08 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
4.5E-07 
4.8E-07 

0.03% 
0.01 96 
2.75 % 
0.39% 
0.16% 
0.25 96 
0.06% 
0.70% 
0.24% 
0.02% 
0.43 % 
5.09% 

69.06 % 
10.09% 
15.76% 
0.00% 
0.00% 
0.001 
0.00% 
0.00% 

94.91 % 
100.00% 

8-4-51 ! 

0.00% 
0.00% 
0.008 
0.00% 
0.00% 
0.00% 
0.008 
0.008 
0.00% 
0.00% 
0.008 
0.008 

0.02% 
0.00% 
0.01 % 

I 0.008 
0.008 
0.001 
0.001 
0.001 
0.031 
0.03 % 

O.OE+OO 
O.OE+OO 

8.2- 
9.4E-10 

O.OE+OO 
5.OElO 
1.6E-10 
1.6E-09 
1.4E10 
1.2Ell 

1.2E-08 

7.2W8 
1.6W8 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

8.8- 
I . o w  

25E-10 

0.00% 
0.00% 
8.19% 
0.95 % 
0.00% 
0.51% 
0.17% 
1.56% 
0.14% 
0.01 96 
0.25 % 

11.76% 
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% 0fToc.l 
pecmtorRink 

0.008 
0.008 
757% 
0.40% 

14.61 % 
0.008 
22.60% 

TABLE B.4-16(8) 

SofToul %ofToc.l 
BactPrmad M edium Rink Rece~tor Ri* 

o.oE+00 0.008 0.008 
6.9E-12 5.49% 0.008 
4.2Ell 33.27% 0.01 % 
3.8E-12 3.01% 0.0096 
7.4E-11 58.23% 0.02% 

O.OE+OO 0.0096 0.008 
13E-10 0.0096 0.00% 

8 . 4 ~ 1 5  0.00% 0.001 O.OE+00 0.00% 0.00% 
2.4515 0.008 0.00% O.OE+OO 0.008 0.001 
2.3W9 0.13% 0.00% 1.4E-09 5.08% 037% 
2.2E-IO 0.01 46 0.008 l.lE-10 0.39% 0.03 5% 
2.5- 0.14% 0.00% O.OE+OO ' 0.00% 0.00% 
1.7E-12 0.00% 0.008 6.8913 0.008 0.00% 
1.9E-12 0.00% 0.00% 1.1E-12 0.008 . 0.00% 
2.1E-11 0.008 0.00% 9.9512 0.03% 0.00% 
1.6E-10 0.01 96 0.00% 1.9E-11 0.07% . 0.008 
1.lE-I1 0.00% 0.008 1 . n 1 2  0.01 96 0.00% 
2.9E- 10 O.oZ% 0.00% 3.5E-11 0.12% 0.01 % 
5 J W 9  0.30% 0.008 1.6E-W 5.70% 0.0)s 
l.lE-07 6.33% 0.01% 2.5E-08 87.88% 6.35 % 
5 . 5 W  0.30% 0.00% 1.8- 6.42% 0.46% 
1 .m 93.06 % 0.12% O.OE+OO 0.008 0.00% 

I 0.00% 0.00% O.OE+OO 0.001 0.00% O.OE+OO 
O.OE+OO 0.008 0.00% O.OE+OO 0.00% 0.00% 
O.OE+OO 0.008 0.00% O.OE+OO 0.008 0.008 j 1.8E-05 99.10% 0.01% 2 . m  94.30% 6.81 % 

1.8- 100.00% 0.01 96 
1.9510 0.008 0.001 
8.6- 0.27% 0.01 % 
1.1E-05 33.35 % 0.74% 
5.8E-07 I .78% 0.04% 
2.1E-05 64.33% 1.42% 
8.8E-08 0.27% 0.01 % 
3.2E45 100.00% 2.21 5% 

*Roperty iluidcnl %ofToc.l 
Fanner [RMF1 Medium Rink 

6.2- 0.028 
5.1E-08 0.028 
1.1E-w 3351% 
5.9- 1.79% 
2.IE-w 64.65 % 
3.- 0.01 % 
3.3E-04 100.00% 

0.0E+00 0.00% 0.00SI o.oB+00 100.00% 0.00%l 

Mcdiurq 
Hom~pmMl 
Reduce 
(oiaradarrter 

Aff~Lcd) 

Boe€'Milk 

Affected) 

&evMill 
(Groundwater 

Affected) 

3.3E-04 100.00% 22.6081 13E10 100.00% 0.008 
1.1EI2 0.008 0.00SI O.OE+OO 0.008 0.00% 

Rramcter 
NP-237 
SR-90 
u-234 
U-235/236 
U-238 
Tc-99 
T a d  lzIldfdogtc0l wrl 

rod ch ldcd  wsl 
To& 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-235N6 
u-238 
Tocol Radiological Rb 

A n r l l i C  

Beryllium 
Dibenzo(rJ.l)mlhracea 
Lud 
TH-mAL 
2 - M ~ t h y I ~ p h b k 1 ~  

r o d  ChrmlCcJ Ri4 
lo& 

NP-237 
SR-90 
u-234 
U-235N6 
U-238 
TC-99 
roral Rndlabglcal RiJ 

Total Qumlcal RiJ O.OE+OO 0.008 0.0096 
Tot 3.2E-05 100.00% 2.21% I 

2.8E-08 100.00% 6.85% 
O.OE+W 0.008 0.00% 

O.OE+W 0.00% 0.008 
100.00% 0.01 % 23E-11 

1.2E-11 49.90% 0.00% 
4.1E-12 17.64% 0.00% 
3.7E-13 1.60% 0.00% 
7.2E12 30.86% 0.008 

O.OE+OO 0.008 0.008 
2.3E-11 100.00% 0.01 96 



Affected) 
B t C v M i  

kyll ium 
rorolQIcnrlcolwrL 

rod 
Tributyl phosphate 
U-TOTAL 

T d  Chnical  Risk 
Total 

\ 
A n c n i C  
Beryllium 

~ ToldChnicdRisk 

FEMP-OUOZ-5 D m  
Jun 15. 1994 - 

2.2E-06 0.36% 0.00% 
6 3 W  100.001 0.00% 
6.3- 100.00% 0.00% 
1 . m  0.w % 0.01 s 

3.3E+00 99.95% 1534% 
3.3E+00 100.00% 1534% 
3.3E+00 100.00% 1534% 

2.2- 99.88% 0.00% 
2.6-7 ' 0.12% 0.00% 
2 . 2 w  100.00% 0.00% 

TABLE B.C16(b) 
COMPARISON SUMMARY OF BACKGROUND RISKS TD ON-SITE RISKS 

INACTIVE F'LYASB PILE: NONCARCINOGENS 

u - m r i  - 
T d  Qvrnfcd Risk 

Total 

Reaidem %ofTosll % o f T d  
MediumRisk Rec t o r W  

Tributyl Ph*W 8.6E-03 0.05 56 0.04% 
U-TOTAL 1.8E+01 99.95% 8233% 

Torol Qvrnfcd Risk 1.8E+Ol 100.00% 8237% 

4.9M1 100.00% 2.28% 
4.9-1 100.00% 228% 
4.9W1 100.00% 2.28% 

Told I 1.8E+01 100.00% 8237% 
Anarric I 6.3- 99.64% 0.00% 

Total I 2.2- 100.00% . 0.00% 
Tributyl phosphte I 1 .om 0.00% 0.00% 

1 

% o f T d  %ofTac.l 
edium Risk Refcotor Risk 

5.2E-03 80.01 % 
5.2E-03 80.01 % 
5.2E-03 0.0096 80.01 % 
1.4- . 99.46% 2.12% 
7.4E-07 0.54% 0.01 % 

100.00% 2.13% 
100.00% 2.13% 

9.6- 0.00% 14.90% 
9.6- 0.00% 14.90% 

O.OE+OO 

9.6- 0.00% 14.90% 
4.8E-05 99.82% 0.74% 

0.74% 
8.5M8 0.18% 
4:8M5 100.00% 

I 4.8E-05 100.0096 0.74% 
0.00% 0.00% 

B-4-53 
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Inactive Flyash Pile groundwater affected and dust affected beef/milk pathway’s risk are the only ones 

greater than one order of magnitude higher than background risks. Groundwater is the significant 

pathway for the Inactive Flyash Pile, contributing 98 percent of the total risk. Surface soils are the 

primary contributor to risks from background. A comparison of the total risks indicates that the 

presence of the Inactive Flyash Pile causes a 3800 times the equivalent background risk determined by 

the same risk assessment methodology. 

Table B.4-16(b) illustrates that the total background HI “floor” associated with RME farmer receptor 

at the Inactive Flyash Pile is 0.0065. The Inactive Flyash Pile specific HI of 22 is attributable almost 

entirely to the presence of total uranium in groundwater (and subsequently homegrown produce and 

beef and milk). 

Tables B.4-17(a) through B.4-17(c) (Attachment 111) present the background risks and HI for the Solid 

Waste Landfill future on-property RME farmer due to background levels of CPCs. Tables B.4-18(a) 

and B.4-18(b) compare the total Solid Waste Landfill specific risk and HI to the risks and hazards that 

can be attributed to the naturally occurring levels of CPCs. Table B.4-18(a) illustrates that the total 

risk to this receptor assuming background concentrations of CPCs would be 1.2 x lo”. This can be 

viewed as a “floor” against which to compare the Solid Waste Landfill specific calculated risk of 2.8 

x 

and beef/milk pathways are about one order of magnitude higher than background risks, but that the 

Review of Table B.4-18(a) also indicates that the Solid Waste Landfill risks due to produce 

soil pathway, which drives the risk, is very similar (1.8~10” versus l.lxlO”). Groundwater risks are 

not present for background but the groundwater risk for the Solid Waste Landfill is low. A 

comparison of the total risks indicates that the presence of the Solid Waste Landfill causes a two fold 

increase in the equivalent background risk determined by the same risk assessment methodology. 

Table B.4-18(b) illustrates that the total hazard to this receptor assuming background concentrations of 

CPCs on the Solid Waste Landfill would be 0.25. The Solid Waste Landfill specific HI of 0.29 is 

due to the presence of arsenic and beryllium in surface soil. The contribution to the HI from the 

Solid Waste Landfill is almost undetectable in comparison to background. 

, 

Table B.4-19(a) through B.4-19(d) (Attachment 111) present the background risks and HIS for the 

Lime Sludge Ponds future on-property RME farmer due to background levels of CPCs. Table B.4- 

20(a) and B.4-20(b) compare the total Lime Sludge Ponds specific risk and HIS to the risks and 

FFR\CRUZRI\SKHV\PP-B\SECB4Urmunry 12, 1995 I :  l5pm B-4-54 



TABLE B.Cl@) 

SOLID w m  LANDFLLL: CARCINOGENS 

(kRopew Resident % o f T d  % o f T d  I %of?& 96ofTot.l 

0.04% 
0.00% 

12.76% 
7.33% 
0.01% 

13.74% 
0.09% 

19.34% 
0.53% 
1.06% 
6.03% 

61.74% 
1.09% 
0.05% 
0.44% 
0.098 
0.00% 
0.54% 
0.00% 
0.26% 
0.06% 
0.00% 
2.53% 

1 2.3E-05 1.28% 0.82% I O.OE+OO 0.00% 0.00% 
Medium Risk Rcccotor Risk B a c k m a d  Medium Risk Reccotor Risk :armer (RMEl 

O.OE+OO 
O.OE+OO 
3.1E-04 
1.4- 

O.OE+W 
2.6- 
4.3E-07 
3 . m  
3.lE-07 
1.26-06 
1 . 8 W  
1.1- 
2.6E-05 

O.OE+W 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.3E-05 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
3.9E-05 

1.16-06 
1 . m  
3 S E W  
2.0- 
1 . 5 m  
3.8E-04 
2.46-06 
5.4E-04 
1 3E-05 
2.9E-05 
1 .m 
1 . m  
3 .om5 
1.3E-06 
1.2E-05 
2.6E-06 

O.OE+OO 
1 .5m5 

O.OE+OO 
7.26-06 
1 .m 

O.OE+OO 
7.0E-05 

0.00% 
0.00% 
0.08% 
0.01% 
0.40% 
0.008 
0.00% 
0.00% 
0.13% 
0.01% 
8.40% 
1.15% 

0.06% 
0.01 % 

19.86% 
11 .40% 
0.01 % 

21.38% 
0.13% 

30.08% 
0.82% 
1.648 
9.39% 

96.06% 
1.70% 
0.07% 
0.69% 
0.14% 
0.008 
0.83% 
0.00% 
0.401 
0.10% 
0.008 
3.94% 

O.OE+OO 
O.OE+OO 

1.9E-06 
2.2E-07 

O.OE+O 
6.8E-09 
2.2E39 
2.0- 
8.3- 
7.3- 
1 . 6 W  
2 . 4 W  

0.00% 
0.001 
0.15% 
0.02% 
0.00% 
0.00% 
0.00% 
0.00% 
0.01 % 
0.00% 
0.01 % 
0.19% 

3.54% 
0.00% 
0.00% 
0.00% 
0.00% 
0.23% 
0.00% 
0.00% 
0.00% 
0.00% 
0.00% 

3.96% 
3.77% 

0.008 
0.008 

27.71 % 
12.28% 
0.00% 

23.24% 
0.04% 

32.95 % 
0.03 46 
0.10% 
0.16% 

96.52% 
2.34% 
0.00% 
0.00% 
0.00% 
0.00% 
1.14% 
0.00% 
0.00% 
0.00% 
0.00% 
3.48% 

, 

0.00% 
0.00% 

25.13% 
11.14% 
0.00% 

21.08% 
0.03 % 

29.89% 
0.03 96 
0.09 % 
0.15% 

87.54 96 
2.13% 
0.00% 
0.00% 
0.00% 
0.00% 
1.03% 
0.00% 
0.008 
0.001 
0.00% 
3.16% 

1 . 8 W  100.00% 64.2711 1.1E43 100.00% 90.70% 
3.9- 100.00% 0.00%1 O.OE+OO 0.00% 0.00% 

0.008 

0.00% O.OE+OO 0.00% 

O.OE+OO 0.00% 0.008 I O.OE+OO 0.00% 

3.9- 100.00% 

3 . 9 m  100.00% 0.00Sl O.OE+00 0.00% 0.00% 
3.4E-06 2.80% 0.12%1 O.OE+OO 0.00% 0.00% 
1 .OEm 
l.lE-09 
2.1E-06 
3.2E-07 
1.1E-05 
9.9E-09 
9.4- 
2.9- 
3 36-06 
2.3E-07 
1.1m5 
3.2E-05 

5.lE-05 
4.0E-06 
2.1E-a 
4.2E-06 

O.OE+W 
3.3E-06 

O.OE+OO 
’ 4.5- 

1 JEi-06 
O.OE+W 
O.OE+00 , 

8.9E-05 
1.2- 

0.01 % 
0.00% 
1.76% 
0.27% 
9.20% 
0.01 % 
0.01 96 
0.02% 
2.89% 
0.19% 
9.26% 

26.42 96 

41.95% 
3.31% 

17.11% 
3.48% 
0.00% 

0.00% 
3.76 46 
1.28% 
0.00% 
0.00% 

73.58% 
100.00% 

2 . m ~  

1.82% 
0.14% 
0.74% 
0.15% 

0.16% 
0.068 
0.008 
0.008 
3.20% 
4.34% 

4 . 4 w  
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

2 . 8 W  
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+00 
4 . M  
4 . 9 w  

0.00% 
0.00% 
3.80% 
0.45 % 
0.00% 
0.01 96 
0.00% 
0.04% 
0.17% 
0.01 46 
0.32% 
4.81 % 

89.48% 
0.00% 

. 0.00% 
0.00% 
0.001 
5.71 % 
0.008 
0.008 
0.001 
0.008 
0.008 

95.19% 
100.00% 



TABLE B.4-18(.) 
Imntin0p.n 

I 
[ALL MEDIA 

O.OE+OO 
O.OE+OO 

3.sE-08 100.00% 0.00461 O.OE+W 0.008 0.009 
2.8Eo3 I 1.2E-03 

1 3 m  100.00% 0.00% 
2.0E-07 0.02% 0.01 % 

-property 
Reeidem %ofToc.l % o f T d  

Fanner 0 Medium Risk R e c e ~ t a  Risk 
13M(I 100.008 0.00% 
1 3 W  100.00% 0.00% 

O.OE+OO 0.00% 0.00% 

SofToul IofToul 
Backnrwnd Medium Risk R c f e ~ t o r  Risk 

O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 
O.OE+OO 0.00% 0.00% 

1 JElO 0.00% 0.00% 
1.6E-11 0.00% 0.00% 
5 . 1 M  0.59% 0.19% 
7 . 8 W  0.09% 0.03% 
5 .oms 5.72% 1.80% 
2 3 w  0.00% 0.00% 
2.2E-09 0.00% . 0.00% 
6 . m  0.00% 0.00% 
3 . O M  0.34% 0.11% 
2.0E-07 0.02% 0.01% 
9.6E-06 1.10% 0.34% 
6.9E-05 7.89% 2.28% 
6.7E-05 7.72% 2.42% 
l.lE-05 1.25% 039% 
2.0E-04 22.43% 7.04% 
4.2MH 4.83 % 1.52% 

O.OE+W 0.008 0.0096 
3.1E-06 0.36 96 0.11% 

O.OE+OO 0.00% 0.00% 
4.2E-04 48.36% 15.18% 
6 . 2 ~ 0 5  7.16% 2.25% 

O.OE+OO 0.00% 0.001 
O.OE+OO 0.00% 0.00% 

8 . O W  92.1 1% 28.91% 
8.- 100.00% 31.19% 
3 J m S  100.00% 0.00% 
3 . 5 m  100.00% 0.00% 

O.OE+OO 0.008 0.00% 

- 
0.00% 

O.OE+W 0.008 
O.OE+OO 0.00% 

4 J G M  0.37% 
53m 0.041 

O.OE+W 0.00% 
1.6- 0.001 
5.1E-10 0.001 
4.6- 0.001 
7.1- 0.01 11 
6.2E-09 0.001 
1.3M7 0.01 11 
5.3E-06 0.061 
5.8E-05 4.71 11 

O.OE+OO 0.0011 
O.OE+W 0.001 
O.OE+OO 0.001 
O.OE+OO 0.001 

2.- 0.229 
O.OE+OO 0.001 
O.OE+OO 0.009 
O.OE+W 0.009 
O.OE+OO 0.009 
O.OE+OO 0.009 

6.1E-05 4.929 
6.6E-05 100.00% 4.989 

O.OE+OO 0.008 0.009 
O.OE+OO 0.00% 0.009 
O.OE+OO 0.00% 0.009 
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6 5 O T  

Medium hameter 
soil * 

&fyLlium 
T d  Qvmiccrl Risk 

T d  
Oroundwater NIA 
Homproaa 
R o d U C S  Beryllium 

w f" Cbnical  Risk 
Affected) T d  

Homegrown NIA 
Roduct 
(Groundwater 

Affmted) 

&evMi Arsenic 
(Dwt Beryllium 

Affected) Torol aumical Risk 
Toral 

BcefiMilk NIA 
(Groundwater 
Aff=w 

SOLID WASI'E LANDFILL: NONCARCINOGENS 
*Ropefly 

Resident %o?Toul 46ofTot.l %ofToul BofTotal 
Fanner (RMEl Medium Risk Receptor Risk Backpnwmd Medium Risk Rece~tor Risk 

5 . m  83.32 % 1937% 4.9E-02 83.44% 19.38% 
I.lE-02 16.68% 3.88% 9.7uM 16.56% 3.85% 
6.8E-02 100.00% 23.25% 5.9E-02 100.00% 23.23% 
6.8E-02 100.00% 23.25% 5.9E-02 100.00% '23.23% 

9.6E-02 99.84% 32.90% 8.3E-02 99.84% 32.91 % 
1 SE-04 0.16% 0.05% 1.3- 0.16% 0.05% 
9.6E-02 100.00% 32.95% 8.4E-02 100.00% 32.96 % 
9.6E-02 100.00% 32.95% 8.4E-02 100.0096 32.96% 

1.3E-01 99.89% 43.75% 1.1E-01 99.89% 43.76% 
1 . 4 W  0.1 1 % 0.05% 1.2E-04 0.1 1% 0.05 % 
1.3E4I 100.00% 43.80% l.IE-01 100.00% 43.81 % 
1.3E-01 100.00% 43.80% 1.1-1 100.00% 43.81% 



TABLE B.CZO(.) 
COMPARISON SUMMARY OF BACKGROUND RISES TO ON-SITE RlsgS 

)r(cdium 
soil 

finmetel: 

Np-237 
PU-238 

TH-232 
u-234 
U-2351236 
0-238 
T i  W o l o g i c d  Risi 

2.3E-11 
3.6E-08 
3.9E-08 
8.9- 
2.3E-08 
2.0- 
8.5E-11 
4.0E-07 
2.3E-06 
2.5E-07 
9.5E-07 
7.6- 
6.4E-06 
1 . o w  
1 .OE47 
6.5- 
5.4E-10 
5.9E-10 

O.OE+OO 
1.2- 

O.OE+OO 
1.9E-09 
4.3E-10 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.3E-07 

0.00% 
034% 
037% 
O.oB% 
0.22% 
0.02% 
0.008 
3.72% 

21.28% 
235% 
8.94% 
0.71 % 

60.76% 
98.80% 
0.99% 
0.06% 
0.01 % 
0.01 % 
0.00% 
0.12% 
0.008 
0.02% 
0.001 
0.00% 
0.00% 
0.00% 
0.008 
0.00% 
1 .m% 

0.008 1.5811 
0.28% O.OE+OO 
030% O.OE+OO 
0.07% O.OE+OO 
0.18% l.SE-03 
0.02% 1.4- 
0.008 O.OE+OO 
3.04% 1.5E-07 

17.41% 7 . 5 m  

731% 4.- 
0.58% 3.8E-09 

49.69% 9.8- 
80.81% 6.0E-07 
0.81% 8.5E-08 
0.05% O.OE+OO 
0.008 O.OE+OO 
0.008 O.OE+OO 
0.008 O.OE+OO 
0.10% 4.9- 
0.008 O.OE+OO 
0.01% O.OE+OO 
0.008 O.OE+OO 
0.001 O.OE+OO 
0.00% O.OE+OO 
0.008 O.OE+OO 
0.008 O.OE+OO 
0.00% O.OE+OO 
0.98% 8.9- 

1 . h %  2.1E-07 

0.00% 
0.008 
0.00% 
0.008 
2.17% 
0.20% 
0.008 

22.09% 
10.95 % 
30.04% 
6.79 46 
0.56% 

14.20% 
86.99% 
12.30% 
0.008 
0.00% 
0.00% 

0.71 96 
0.008 
0.0096 
0.008 
0.008 
0.00% 
0.00% 
0.00% 
0.00% 

13.01% 

O.Od% 

0.008 
0.00% 
0.00% 
0.00% 
1 SO% 
0.14% 
0.00% 

15.27% 
7.57% 

4.709 
0.38% 
9.82% 

60.159 
8.509 
0.0091 
0.0091 
0.0091 
0.0091 
0.4991 
0.009 
0.0091 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
9.009 

20.m 

100.00% 69.159 

O.OE+OO 
1.9Eo7 100.00% 0.00% 0.009 
6.1E-10 0.10% 0.17% 
3.9E-09 
2.8E-09 
6.9E-10 
3.8- 
3.6E-09 
8.9E-10 
3.5E-09 
1.3E-08 
5 . O W  
7 . 9 W  
6.5E-10 
4.7E-08 
1.3E-07 

5.6E-09 
1 . 9 m  
1 .OE-07 
8.9- 
9.3- 

O.OE+OO 
1.- 
1 . o w  

O.OE+OO 
2.9E-08 
6 . 6 W  

0.66% 
0.48% 
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0 hazards that can be attributed to the naturally occurring levels of CPCs. Table B.4-20(a) illustrates 

that the total risk to this receptor assuming background concentrations of CPCs would be 9.9 x lo-'. 

This can be viewed as a "floor" against which to compare the Lime Sludge Ponds specific calculated 

risk of 1.3 x lo5. Review of Table B.4-20(a) also indicates that the Lime Sludge Ponds risks for 

each pathway are greater than background risks, indicating that the Lime Sludge Ponds are impacting 

all pathways. Exposure to surface soil or produce and beef/milk effected by surface soils drive the 

risk for both the Lime Sludge Ponds and background risks. A comparison of the total risks indicates 

that the presence of the Lime Sludge Ponds causes a 13 fold increase in the equivalent background 

risk determined by the same risk assessment methodology. 

Table B.4-20(b) illustrates that the total hazard to this receptor assuming background concentrations of 

CPCs on the Lime Sludge Ponds would be 4.2~10". The Lime Sludge Ponds specific HI of 1.7~10" 

is due predominantly to the presence of arsenic and Uranium-Total in surface soil. The contribution 

to the HI from the Lime Sludge Ponds is 4 times the background hazard. 

B.4.3 UNCERTAINTIES 

The types and magnitudes of uncertainties associated with each stage of the process are of major 

importance for evaluating and interpreting risk assessments at the FEMP. Uncertainties associated 

with calculations that occur in the risk assessment may be magnified in the final results. While it is 

not possible to eliminate all uncertainties from the analysis, they must be identified and discussed to 

determine their significance when making risk management decisions. This section presents an 

analysis of the major uncertainties contributing to the final results of the Operable Unit 2 baseline risk 

assessment. 

. B.4.3.1 Terminology 

This section introduces the evaluation of uncertainties inherent in the risk assessment process. 

Uncertainty is a measure of 'inaccuracy that must be considered in each step of the CPC selection 

process, exposure and toxicity assessments and risk characterization presented in the preceding 

sections. Each portion of the analysis contributes to the uncertainty of the final risk assessment. 

Uncertainty in CPC selection is primarily associated with the analytical data and procedures used to 

include or exclude constituents as CPCs. Uncertainty associated with the exposure assessment 

includes variations in sample analytical results, the values used for variables as input to a given intake 

route, the methods used and assumptions made to determine exposure point concentrations, the 
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- accuracy with which a particular fate and transport model represents actual environmental processes, 

and the manner in which the exposure scenario is developed. Uncertainty associated with the toxicity 

assessment includes the quality of the existing data to support a dose-response assessment, the high-to- 

low dose and interspecies extrapolations for dose-response relationships, and the weight of 'evidence 

used for determining the carcinogenicity of CPCs. Uncertainty associated with risk characterization 

includes that associated with exposure to multiple chemicals (Le., additivity of dose, synergisms and 

antagonisms among chemicals, and the particular mode of action for each chemical), and the 

cumulative uncertainty from combining conservative assumptions made in the data, exposure 

assessment, and toxicity assessment. Each of these categories of potential uncertainty is discussed in 

this section. 

Generally, risk assessments carry two types of uncertainty, measurement and informational 

uncertainty; each merits consideration. Measurement uncertainty refers to the usual variance that 

accompanies scientific measurements (e.g., instrument uncertainty associated with contaminant 

concentrations). This type of uncertainty is generally associated with the analytical data, which 

impacts CPC selection and calculation of exposure point concentrations. The risk assessment results 

reflect the accumulated variances of the individual measured values used. A different kind of 

uncertainty stems from inadequate availability of information needed to complete the toxicity and 

exposure assessments. Often this informational gap is significant, such as the absence of information 

on the effects of human exposure to low doses of a chemical or on the biological mechanism of action 

of an agent (EPA 1992d). 

Once the risk assessment is complete, the results must be reviewed and evaluated to identify the type 

and magnitude of uncertainty involved. Reliance on results from a risk assessment without 

consideration of uncertainties, limitations, and assumptions inherent in the risk assessment process can 

often be misleading. For example, to account for uncertainties in the development of exposure 

assumptions, conservative estimates must be made to ensure that the particular assumptions made are 

protective of all sensitive subpopulations, or maximum exposed individuals. If a number of 

conservative assumptions are combined in an exposure model, the resulting calculations can propagate 

the uncertainties associated with those assumptions, producing a much larger uncertainty for the final 

results. Thus, both the risk assessment's results and the Uncertainties associated with those results 

should be considered when making risk management decisions. 
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@ This interpretation is especially relevant when resulting risk numbers exceed the point-of-departure for 

defining acceptable risk. For example, when a calculated risk incorporating a high degree of 

uncertainty falls below an acceptable risk level (e.g., below an incremental lifetime cancer risk 

[ILCR] of lod), the interpretation is straight forward. However, when calculated risks, incorporating 

a high degree of uncertainty, fall above an acceptable risk level (e.g., exceed an ILCR of 10*),} 

decision making can be difficult unless all of the uncertainties inherent in the calculations are carefully 

considered. 

The actual risk may be one, two, or even three orders of magnitude smaller than the one calculated, 

which could lead risk managers to make a decision which is unnecessarily protective. This situation 

may occur in a Superfund risk assessment when the estimated risks are based on limited information. 

Calculations, exposure parameters, conservative assumptions on lifestyles and land-use scenarios, and 

maximum or near-maximum values for many of the modeling.and exposure variables must be 

carefully assessed to ensure that the risks are not underestimated. The combination of conservative 

assumptions over a number of areas often results in high risk values as a result of high uncertainty. 

Characterization of risk based on overly conservative model parameters, scenarios, and assumptions 

does not convey realistic information and is often misleading if reviewed out of context. A risk 

estimate for an RME individual in a Superfund risk assessment has been frequently and mistakenly 

viewed as an average risk to the receptor population being evaluated (EPA 1992d). 

@ 

Such conservatism has been incorporated into the RME scenarios for Operable Unit 2 risk assessment. 

Although it is possible that the exposure, dose, and sensitivity combinations assumed might occur in 

the receptor population of'interest, the probability of an individual actually receiving this degree of 

exposure is expected to be low. 

Recent EPA guidance on risk assessment (EPA 1992d) requires risk assessors to use exposure and 

toxicity assumptions that are from the "high end" and "central tendency" of their distributions. These 

values correspond to the reasonable maximum exposure (RME) and central tendency (CT) scenarios, 

respectively, for the risk assessment. The RME scenario is to be a combination of average and 

upper-bound assumptions that estimate the reasonable maximum exposure for that pathway. The 

resulting risk for the RME scenario is assumed to fall between the average (Le., the CT scenario) and 

the upper-bound scenario (a scenario that is based on all maximum values). The CT scenario is a 

combination of all average and median values for exposure parameters that provide an estimate of 
0 
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average risk posed to the receptor population being considered. It should be noted here that the CT 
scenario used in Operable Unit 2 incorporates many maximal values by direction of EPA Region V 

staff, The purpose for consideration of risks from both the CT and RME scenarios is to provide 

bounds on the expected risks posed by the site. 

The ultimate goal of the risk assessment process is to provide an objective, realistic, and balanced risk 

estimate for making risk management decisions at the FEMP. In the past, Superfund risk assessments 

based on the "Risk Assessment Guidance for Superfund" (EPA 1989a) yielded calculated risks only 

for RME scenarios. The Operable Unit 2 RI incorporates this concept into the risk assessments at the 

FEMP. Accordingly, the risk assessment for Operable Unit 2 includes an additional scenario 

considering some average assumptions for the on-property resident adult. Based on the future land- 

use scenario, the on-property resident adult constitutes the most important receptor since they have the 

highest risk. This attempt at characterizing the CT scenario side-by-side with the RME scenario 

'presents a more realistic estimate of the range of possible risk for this receptor. Efforts will continue 

to incorporate the guidance as more exposure data at the FEMP become available and the additional 

guidance on estimating CT is completed by EPA. 

B.4.3.2 Sources of Uncertaintv in Ouerable Unit 2 

As noted previously, uncertainties are associated with the information and data used for the selection 

of CPCs, exposure and toxicity assessments, and risk characterization for the Operable Unit 2 

baseline risk assessment. Uncertainty in the selection of CPCs is associated with the analytical data. 

In the exposure assessment, these uncertainties are the result of a number of factors, including 

assumptions on land use and receptors, assumptions made for parameters and parameter variability 

(random errors or natural variations), and the necessity of using computer models to predict complex 

environmental interactions. Uncertainty associated with the toxicity assessment is associated with the 

dose-response data. As EPA has pointed out in their guidance for human health risk assessments, "it 

is more important to identify the key site-related variables and assumptions that contribute most to the 

uncertainty than to precisely quantify the degree of uncertainty in the risk assessment" (EPA 1989a). 

Uncertainties are evaluated in this section to provide a basis for interpreting the overall quality of the 

risk assessment results, Sources of uncertainty are discussed below. 

. .  . 
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B.4.3.2.1 Selection of Constituents of Potential Concern 

Uncertainty associated with the selection process used to determine the CPCs in Operable Unit 2 can 

be attributed to the following major sources: 

Evaluation of the existing data raises the question as to whether all pockets of elevated 
contamination have been identified. In general, it is believed that they have been 
identified for most radionuclides at the FEMP because of the detailed CIS field 
screening program performed. This is particularly important because risks from 
radionuclides dominate the overall risks to all receptors evaluated in this risk 
assessment. No conclusion can be drawn for chemical constituents detected on the 
property. The impact of this uncertainty to total risk for a receptor may underestimate 
the risk by as much as one order of magnitude. 

Sample analytical techniques produce results that have an unknown degree of 
uncertainty associated with them. These uncertainties are documented by using data 
qualifiers to reflect the assumed degree of certainty of measurement. These analytical 
uncertainties affect the selection of CPCs or the calculation of exposure point 
concentrations (either measured or modeled) that may be based on a particular analytical 
result. Data qualifiers were interpreted in a way that produced more false positives than 
negatives, causing a conservative impact and possible increasing risks up to one order of 
magnitude. 

Concentrations of inorganics and radionuclides are compared to background concentrations 
to determine if their presence is do to naturally occurring concentrations from native soils 
or are due to site activities. However, sampling procedures for groundwater and air used 
to determine background concentrations have high detection limits. A chemical h a t  was 
not detected during background sampling could result in the erroneous inclusion of a 
chemical from those selected for further evaluation. The impact of this uncertainty is 
conservative by including CPCs that could be at background, causing a possible increase in 
risk by one order of magnitude. 

The selection of CPCs includes minimally detected compounds or compounds with a 
small data set. The screening process for handling minimally detected compounds is to 
include the compound as a CPC if it was detected once or more in more than one media 
(e.g., strontium-90 is detected once out of 20 samples in soils, and once out of 10 
samples in surface water). In this instance the one or two hits are assumed to be hot- 
spot indications and not outliers, and are conservatively included as CPCs if the highest 
hit passes the other screening criteria. This conservative assumption ignores the many 
non-detected values in a population and overestimates the impact of that compound on 
the risk. The impact of this uncertainty on risks to receptors could overestimate the 
risk by greater than one order of magnitude. 
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B.4.3.2.2 Uncertaintv in Exnosure Assessment 

Sources of uncertainty for the exposure assessment arise from calculation of exposure point 

concentrations, selection of receptors, determination of land use scenarios and selection of exposure 

factors. 

B.4.3.2.3 Exnosure Point Concentrations 

Uncertainty associated with calculation of exposure point concentrations in Operable Unit 2 can be 

attributed to the following sources: 

0 According to the "Risk Assessment Guidance for Superfund" @PA 1989a), the UCLs are 
used for all exposure concentrations. This means that 95 percent of the time, the actual 
mean concentration can be less than the value used in the exposure assessment. 
Conversely, 5 percent of the time the actual mean concentration can be greater than the 
value used in the exposure assessment. Therefore the exposure assessment may 
underestimate the exposures in 5 percent of the cases, and overestimate exposures 95 
percent of the time. This' assumption will overestimate the risk by maximally exposing the 
receptor. The impact varies depending on concentration distribution, but could be up to 
one order of magnitude.. 

0 Sample analytical techniques produce results that have a degree of uncertainty associated 
with them. These uncertainties are documented by using data qualifiers to reflect the 
degree of uncertainty of measurement. These analytical uncertainties affect the exposure 
point concentrations (either measured or modeled) that may be based on a particular 
analytical result. Data qualifiers were interpreted in a way that produced more fals 
positives than false negatives, causing an overestimation of risk by up to one order of 
magnitude. 

There is also large uncertainty when exposure concentrations were based on the 
maximum detected concentration. The conservative approach was taken in the statistical 
interpretation for the selection of minimally detected compounds and their concentration 
term. The screening methodology for handling minimally detected compounds was to 
include the compound in the risk assessment if it was detected more than once in more 
than one media (e.g. strontium-90 is detected once out of 20 samples in soiis, and once 
out of 10 samples in surface water). In this instance it is difficult to determine 
statistical properties of a data set when most of the samples are non-detects, or when 
there are only a few data points. The screening methodology is to set the concentration 
term, which is used as the source term in the risk assessment, to the highest detection 
when a 95 UCL cannot be calculated. An example of this is technetium-99 in the South 
Field. Technetium-99 was only detected once out of 21 samples in the surface soil and 
4 times out of 90 samples in the subsurface soil, but since it was detected more than 
once it was included as a CPC for the South Field. Since there were so few detections, 
the screening methodology took the highest detection as the concentration term to be 
used in the risk assessment. The maximum hit was 142 pCi/g, 20 times greater than the 
mean of 7 pCi/g. So the risk assessment assumed that a concentration of 142 pCi/g of 
technetium-99 was present across the surface of the South Field, and as a result 
technetium-99 drives 46 to 51 percent of the total Great Miami River recreational and 
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residential user risks, 23 percent of the RME farmers total risk, 18 percent of the CT 
’ farmers total risk, and 14 percent of the on-property child’s total risk. This is a large 
overestimation of risk due to technetium-99 as a result of taking the maximum hit when 
a 95 UCL could not be determined. This uncertainty could overestimate risks by more 
than one order of magnitude. 

Predicted concentrations were used as exposure point concentrations when measured data were not 

available (e.g., the future). These predictions were made using mathematical representations (models) 

of the natural systems found or suspected to exist in the study area. Due to the complexity of natural 

environments, conservative assumptions were often used in these models to calculate exposure point 

concentrations. When a number of conservative assumptions are combined into one fate and transport 

model, uncertainties can be.compounded and provide very conservative estimates of the exposure 

point concentration. These assumptions are typically made to avoid underestimating the 

concentrations of contaminants in transport or exposure media (e.g., air or groundwater). As a 

result, transport parameters are chosen from the upper bound of possible alternative values and the 

uncertainties associated with modeled concentrations will generally be much larger than those 

associated with measured data. Uncertainties associated with modeled exposure point concentrations 

in Operable Unit 2 can be attributed to the following sources: 0 
0 Use of Toxicity Characteristic Leaching Procedure (TCLP) data to characterize leachate 

concentrations in the natural environment adds conservatism to the groundwater fate and 
transport modeling process because TCLP leaching is performed with an acidic solution. 
This tends to overestimate the leachate concentration of inorganics over natural (more 
neutral) leaching conditions. This impact is less than one order of magnitude 
overestimation. 

The selection of parameters related to the attenuation and retardation of constituents is a 
major uncertainty in the analysis. The attenuation and retardation factors of every 
constituent except uranium were determined after an extensive literature search. It 
should be noted here that the actual retardation factors at the FEMP may not follow the 
assumed literature values, particularly over the long term. Site-specific attenuation and 
retardation factors are used when available. The use of site-specific values are assumed 
to result in lower uncertainty than using literature values. The impact on risk could 
overestimate or underestimate risks up to one order of magnitude. 

0 The organic decay rates at the FEMP were determined after an extensive literature 
. search. The actual decay rates may or may not follow the assumed literature values 

because of site-specific conditions. The use of site data to determine organic decay 
rates is assumed to result in lower uncertainty than that resulting from the use of 
literature values. The variation could impact risk, potentially causing their 
overestimation or underestimation by up to one order of magnitude. 

‘ A  

FER\CRU2RI\sKH\APP-B\SECB4unnunry 12, 1995 1:15pm B-4-67 



FEMP-OU02-6 FINAL 
January 21, 1995 

0 Transport through the vadose zone is approximated by using a one-dimensional model 
and assuming that each of the two zones is homogeneous. The unsaturated seepage flow 
rate is a function of several parameters, such as porosity, residual saturation, and pore 
size distribution index. Due to the heterogeneous nature of the till, these parameters 
change from location to location and from depth to depth. This uncertainty could cause 
the overestimation or underestimation of risks by up to one order of magnitude. 

0 The total mass of each contaminant is calculated by multiplying the UCL by the volume 
of the entire waste area, except for uranium-238 which was kriged, thus assuming the 
UCL concentration is uniformly distributed through the entire source. This uncertainty 
could overestimate or underestimate risks by one to two orders of magnitude because 
the UCL is often much greater than the mean concentration. 

0 The fate and transport modeling uses a "70-year rule" for these constituents 
where no or inadequate leachate data exist. This "rule" assumes all the 
chemical leaches from a particular waste unit in 70 years. This method is 
considered very conservative for compounds that are insoluble but may 
underestimate the maximum exposure for soluble compounds. However, the 
application of this methodology to these constituents is considered conservative 
because these particular compounds have rather low solubilities and high 
partitioning coefficients. PAHs, in general, contribute an insignificant 
proportion to the total hazard index. Therefore, the application of this 
assumption is assumed to have a low impact on the risk assessment. Although it 
may underestimate maximum exposure concentration for soluble compounds, it 
also overestimates exposure time. this uncertainty could overestimate the risk 
due to certain constituents by more than one order of magnitude. 

0 Air modeling is based on a number of conservative assumptions. In combination these 
assumptions appear to overestimate the exposure point concentrations for air based on site 
air monitoring data and according to a literature search for typical ambient air PM,, 
measurements for EPA Region V. The long-term average PMIo concentrations calculated 
are comparable to measured dust concentrations on constructions. This uncertainty is 
expected to moderately overestimate risk (Le., overestimate risks by 1 to 2 orders-of- 
magnitude). 

The future configuration of the Operable Unit 2 subunits is uncertain at this time; thus, 
a reasonable worst-case configuration is used to determine source concentrations for 
both air and surface water modeling. If the actual configuration differs from that used 
in this evaluation, the future source concentrations may change and the models will have 
incorrectly estimated the exposure point concentrations. This uncertainty could cause an 
overestimation or underestimation of risks by up to one order of magnitude. 

0 The transport models individually made assumptions regarding the fate of 
individual constituents within source media. However, these models were not 
combined or linked to consider assumptions made regarding depletion of 
chemicals from one model and the effect of that assumption on another model 
(i.e., the leaching models did not consider source depletion from volatilization 
or fugitive emissions and the air emissions models did not consider losses via 
leaching). Furthermore, the direct exposure pathways to a particular source 
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(Le., incidental ingestion of surface soil) did not consider source depletion by 
leaching, surface water transport, or air emissions. Consequently, this 
assumption is considered very conservative, causing an overestimation of one to 
two orders of magnitude for the pathways impacted. 

These uncertainties for modeling collectively are assumed to moderately overestimate the 

concentrations expected in groundwater and for aerial deposition (Le., overestimate concentration and 

risk by a factor of one to two orders of magnitude). 

Models were also used to calculate chemical concentrations in plants and animals. Each time 

, concentrations at one level in the food chain are extrapolated from a lower level, uncertainty is 
introduced into the result. For example, soil-to-plant transfer factors (Eliv values) generally represent 

the maximum amount of contaminant transfer that may occur. In reality, the contaminant transfer is 
quite dependent on the form of the constituent (e.g., metal species) and other site-related physical 

conditions (e.g;, soil type). Thus actual site transfer factors are unknown. The values chosen are 

intended to be conservative and they are likely to overestimate risk. 

/ 

@ B.4.3.2.4 Determination of Land Uses 

A major uncertainty associated with predicting future exposures at the FEMP is the future disposition 

of the property itself. Because it is not possible to accurately predict what the future uses of the land 

may be the most conservative (rather than the most likely) land use is evaluated, as stipulated by the 

National Oil and Hazardous Substances Pollution Contingency Plan (NCP). As noted in Section 

E.3.0, one of the on-property residents evaluated under future land use for Operable Unit 2 is the 

resident farmer. The assumption of the resident farmer for future land use provides a worst-case 

scenario regarding future land use in the exposure assessment. 

B.4.3.2.5 Selection of ReceDtors 

The receptors selected for evaluation in this assessment have been generally selected to reflect and 

encompass those types of activities which may produce the reasonable maximum exposure individual. 

Uncertainty associated with the selection of receptors in the current land use scenario is assumed to be 

low (over- or underestimate risks by a one order of magnitude or less) because the current site 

environmental setting and configuration was the basis for selection of these receptors. Uncertainty 

associated with receptors identified in the future land use scenario is high (Le., potential to 0 
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overestimate risk by two or more orders-of-magnitude) due to the low probability of the site being 

used as a residence or for agricultural purposes. 

B.4.3.2.6 Determination of Exuosure Factors 

Each exposure factor selected for use in this risk assessment has some uncertainty associated with it. 

Generally these factors are based on surveys of physiological and lifestyle profiles across the United 

States. The attributes and activities studied in these surveys generally have a broad distribution. To 

avoid the underestimation of exposure, this risk assessment followed EPA's recommendation and used 

the 95'" percentile for most of the exposure parameters used in this risk assessment. In other words, 

the values selected represent the observed or expected habits of a small percentage of the population 

(usually the upper 5 or 10 percent). For example, the resident farmer scenarios were assumed to 

inhale air at the location of the highest annual average concentration for 350 days per year for 70 

years. Seventy years represents the maximum exposure duration and is not based on a statistical . 

assessment of local or regional residence time for farm families. This factor tends to overestimate 

risk. 

Generally, the uncertainty can be assessed quantitatively for a number of assumptions made in 

determining factors for calculating exposure and intakes. Many of these parameters were determined 

from statistical analyses on human population characteristics. Often the database used to summarize a 

particular exposure parameter (i.e., inhalation rate) is quite large. Consequently, the values chosen 

for such variables in the RME scenario have low uncertainty (i.e., over or underestimate risks by one 

order of magnitude or less). For many parameters for which limited information exists (Le., dermal 

adsorption of organic chemicals from soils) there is greater uncertainty. However, there is often 

sufficient data to estimate these parameters with low uncertainty. Few intake parameters have high 

uncertainty associated with them. In the risk assessment for Operable Unit 2, the particular exposure 

parameters with the greatest uncertainty are judged to be those associated with time (combination of 

frequency and duration on the site). The particular exposure pathway with the combination of 

exposure parameters with the highest uncertainty is dermal contact, which is assumed to result in 

moderate uncertainty (over- or underestimate actual exposure by one to two orders of magnitude) for 

exposure. I 

Many of the quantities used to calculate exposures and risks in this report are selected from a 

distribution of possible values. For the RME scenarios, the value representing the 95th percentile is 
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generally selected for each parameter to assure that the assessment bounds the actual risks from a 

postulated exposure. This risk number is used in risk management decisions, but does not indicate 

what a more average exposure might be, or what risk range might be expected for individuals in the 

exposed population. To address these issues, a risk estimate closer to the central tendency is 

presented for the maximally exposed individual using the CT scenario described in Section B.2.0. 

The range of risk for this receptor from the CT scenario to the RME scenario seeks to incorporate the 

range of uncertainty regarding intake assumptions for this receptor. 

B.4.3.3 Toxicity Assessment 

Uncertainty associated with the toxicity assessment is associated with hazard assessment and dose- 

response evaluations for CPCs. The hazard assessment deals with characterizing the nature and 

strength of the evidence of causation, or the likelihood that a chemical that induces adverse effects in 

animals will induce adverse effects in humans. Hazard assessment of carcinogenicity is evaluated as a 

weight-of-evidence determination, using either the IARC (1987) or EPA (1986b) methods. Positive 

animal cancer test data suggest that human tissue(s) may also manifest a carcinogenic response; 

however, animal data do not always accurately predict the same response on the same target tissue in 

humans. In the hazard assessment of noncancer effects, however, positive animal data suggest the 

nature of the possible adverse effects (Le., the target tissues and type of effects) anticipated to occur 

in humans @PA 19890. 

Uncertainty in hazard assessment arises from the nature and quality (sensitivity and selectivity) of the 

animal and human data. Uncertainty is decreased when similar effects are observed across species, 

strain, sex, and exposure route; when the magnitude of the response is clearly dose-related; when 

pharmacokinetic data indicate a similar fate in animals and humans; when postulated mechanisms of 

toxicity are similar for humans and animals; and when the CPC is structurally similar to other 

chemicals for which the toxicity is more completely characterized. 

Uncertainty in the dose-response .evaluation includes the determination of a slope factor for the 

carcinogenic assessment and derivation of an RfD or RfC for the noncarcinogenic assessment. 

Uncertainty is introduced from interspecies (animal-to-human) extrapolation, which, in the absence of 

quantitative pharmacokinetic, dosimetric, or mechanistic data, is usually based on consideration of 

interspecies differences in basic metabolism. Uncertainty also results from intraspecies, or individual, 

variation. Most toxicity experiments are performed with animals that are very similar in age and 
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genotype, so that intragroup biological variation is minimal. However the human population of 

concern may, reflect a great deal of heterogeneity including unusual sensitivity or 'tolerance to the 

CPC. Even toxicity data from human occupational exposures reflect a bias because only those 

individuals sufficiently healthy to attend work regularly and those not unusually sensitive to the CPC, 

are likely to be occupationally exposed. Finally, uncertainty arises from the quality of the key study 

(from which the quantitative estimate is derived) and the database. For cancer effects, the uncertainty 

associated with dose-response factors is mitigated by assuming the 95 percent upper bound for the 

slope factor. Another source of uncertainty regarding quantitative risk estimation for the carcinogenic 

assessment is the method by which high dose data animal studies are extrapolated to the dose range 

expected for environmentally exposed humans. The linearized multistage model, which is used in 

nearly all quantitative estimations of human risk from animal data, is based on a nonthreshold 

assumption of carcinogenesis. An impressive body of evidence, however, suggests that epigenetic 

carcinogens, as well as many genotoxic carcinogens, have a threshold below which they are 

noncarcinogenic (Williams and Weisburger 1991); therefore, the use of the linearized multistage 

model is conservative for chemicals that exhibit a threshold for carcinogenicity. 

* 

For noncancer effects, additional uncertainty factors may be applied in the derivation of the RfD or 

RfC to mitigate poor quality of the key study or gaps in the database. Additional uncertainty for 

noncancer effects arises from use of an effect level in the estimation of an RfD or RfC, because this 

estimation is predicated on the assumption of a threshold below which adverse effects are not 

expected. Therefore, an additional uncertainty factor is usually applied to estimate a no-effect level. 

Additional uncertainty arises from estimation of an RfD or RfC for chronic exposure from less than 

chronic data. Unless empirical data indicate that effects do not worsen with increasing duration of 

exposure, an additional uncertainty factor is applid to the no-effect level in the less than chronic 

study. Uncertainty in the derivation of reference doses is mitigated by the use of uncertainty and 

modifying factors that normally range between three and ten. Uncertainty factors (UF) and modifying 

factors (MF) are assigned as' follows: 

* 

A UF of ten is used to account for sensitive subpopulations. 

0 A UF of ten is used when extrapolating from animals to humans to account for interspecies 
variability. 

0 A UF of ten is applied to a NOAEL (no observed adverse effect level) derived from a 
subchronic study rather than a chronic study. 
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A UF of ten is applied to a LOAEL (lowest observed adverse effect level) to estimate a 
NOAEL. 

An MF from zero to ten is applied to data to reflect the quality of the data from the critical 
study used to derive the reference dose. 

As a result, a combination of uncertainty and modifying factors may exceed 100, 1000, or more for a 

particular compound. These uncertainty factors are discussed in Section B.2.5 for the CPCs in 

Operable Unit 2. 

Uncertainty arises in the dose-response assessment for Operable Unit 2 for values derived for 

principle CPCs from studies with limitations. As an example of this type of uncertainty, consider the 

toxicity information for uranium. Uranium as an alpha particle emitter is also considered a 

carcinogen; however, absolute evidence of uranium-induced excess human cancer risks are very 

difficult to obtain. This is largely because the human data available for radiocarcinogenic effects of 

uranium exposure are for underground miners, who are also simultaneously exposed to radon and 

radon progeny as a confounding factor. The studies of humans frequently lack information 

concerning uranium exposure, potential uranium exposure through previous employment, concurrent 

smoking patterns, or concurrent radon exposure levels. Accurate exposure data are needed to more 

definitively determine the risk attributable to uranium exposure. The human studies of cancer from 

exposure to uranium frequently reveal a slight excess risk above the natural risk. These facts weaken 

the power of the human studies to detect any excess risk. These uncertainties are not well known or 

easily determined and, as a consequence, introduce moderate to high uncertainty into the Operable 

Unit 2 risk assessment. 

Other toxicity information used in the Operable Unit 2 risk assessment that introduces uncertainty 

include: 

The EPA inhalation slope factor of 7.7 x lo '* pCi-' for Rn-222 plus its daughters is used 
to calculate risks resulting from indoor inhalation of radon gases. The EPA bases this 
slope factor on a 50 percent equilibrium ratio between Rn-222 and its short-lived 
daughters. Studies cited in NCRP Report No. 78 (NCRP, 1984) report a lower value for 
this equilibrium ratio in indoor air (i.e.: 100/50/30/20/20 for Ra-222, Po-218, Pb-214, Bi- 
214, and Po-214, respectively). Since the concentration of daughters expected in indoor 
air is lower than the EPA assumption, the slope factor is probably conservative in this 
respect. 

. 

. .  
/ .  , . . .  . ( i  ;. 8 , )  : . ,  
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0 PAHs that are classified as B2 probable human carcinogens for which no toxicity data were 
avaiIable are evaluated using benzo(a)pyrene toxicity data. This assumption likely leads to 
an overestimation of the carcinogenicity of those PAHs because conservative assumptions 
were used to relate their carcinogenicity to that of benzo(a)pyrene. However, when 
toxicity equivalency factors were used in this assessment to evaluate their carcinogenicity, 
this may either underestimate or overestimate the carcinogenic risks. Overall, this 
increased conservatism does not significantly impact the overall risks from Operable Unit 2 
since the majority of risks are posed by other CPCs. 

The only PCB with positive carcinogenicity results is Aroclor-1260. The carcinogenicity 
of all PCB isomers were assumed to be equal to the carcinogenicity of Aroclor-1260 
because the dose-response data for other isomers are inconclusive. Statistically significant 
cancer results were not seen for Aroclors with lower percentages of chlorine atoms. The 
conservatism introduced in the evaluation of PCBs is not anticipated to impact the selection \ 
of CPCs for final risks because they did not exceed the concentration-toxicity screen. 

As with PAHs, the carcinogenicity of dioxins and furans other than the 2,3,7,8-isomer 
were determined using EPA’s revised Toxicity Equivalency Factors (TEFs) in the absence 
of toxicity values for the different isomers (Clement International, 1990). The TEFs are 
based on the assumption that all dioxin and furan congeners are carcinogenic. This may 
introduce a large positive bias to the results of the assessment. 

a A significant source of uncertainty for calculating risks from radionuclides in surface soil is the use of 

EPA slope factors for external radiation exposure. In deriving these slope factors, EPA has assumed 

that an individual continuously stands on an infinitely thick slab of soil with a uniform radionuclide 

concentration. To manage complicated calculations for photon attenuation and scattering in soil, EPA 

has assumed that the activity in the slab source is present on an infinite plane with uniform surface 

concentration. The slope factors for external radiation exposure are, therefore, based on calculated 

exposures (and associated risks of cancer incidence) from the hypothetical plane source. 

In addition, EPA calculates slope factors for ingestion of many radionuclides using the maximum 

value for the GI absorption factor. The actual chemical form(s) that influence the magnitude of the 

GI absorption factor have not been considered. 

To summarize, the uncertainty associated with the toxicity assessment is chemical-specific since it 

depends on the existing information used to derive the dose-response factor. In general, this 

uncertainty tends to be more high (overestimate risks by two or more orders of magnitude) for the 

chemical risk assessment, but tends to be low (overestimate risks by an order or magnitude or less) 

for radionuclides. This difference is the result of animal versus human data used for chemical and 

radiological compounds, respectively. 
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B.4.3.4 Risk Characterization 

Uncertainty in risk characterization results from assumptions made regarding additivity of effects from 

exposure to multiple compounds from various exposure routes. High uncertainty exists when 

summing cancer risks or hazard indices for several substances across different exposure pathways. 

This assumes that each substance has a similar effect and/or mode of action. Often compounds affect 

different organs, have different mechanisms of action, and differ in their fate in the body where 

additivity is not appropriate. However, the assumption of additivity is made to provide a conservative 

estimate of risk. This particular source of uncertainty is insignificant for Operable Unit 2 because the 

majority of cancer risks and hazard index is due to a few constituents of potential concern (CPCs). 

Risk characterization does not consider antagonistic or synergistic effects. Little to no information is 
T available to determine the potential for antagonism or synergism for CPCs. Therefore, this 

uncertainty cannot be discussed based on the impact on the risk assessment since it has the potential to 

either over-or under-estimate potential human health risks. 

The additivity of risks from radionuclides and chemical carcinogens is the subject of considerable 

'debate. EPA guidance (EPA 1989a) indicates that the two sets of estimates should be considered 

separately because 1) chemical CSFs are developed using laboratory experiments and radionuclide 

toxicity values are based on human epidemiological data, and 2) chemical CSFs represent an upper 

bound limit value while radionuclide slope factors are "best estimates. I' Therefore, cancer risks from 

exposure to radionuclides are presented separately from those from chemical CPCs. 

B.4.3.5 Summarv of Uncertainties in Operable Unit 2 Baseline Risk Assessment 

Although uncertainties arise from many sources, those deriving from the toxicity assessment (i.e., 

determination of dose-response factors) provide the greatest uncertainty for the chemical risk 

assessment because few chemical dose-response factors are based on human epidemiological studies. 

Thus, extrapolations from animal studies must be' made. For the radiological. assessment, the greatest 

uncertainty arises from the exposure assessment where exposure point concentration are often based 

on the maximum reported analytical result, and where conservative assumptions were made regarding 

future land uses and exposure scenarios. Unlike chemical toxicity data, radiological dose-response 

factors are derived from human studies which is assumed to result in lower uncertainty. 
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Generally, uncertainty arises wherever data gaps exist. Data gaps in the risk assessment were 

mitigated by making conservative assumptions for individual parameters. Significant uncertainty 

results for those particular pathways that required fate and transport modeling to support the 

assessment of exposure. Such uncertainty was generated for the air and groundwater pathways of 

exposure. Thus, interpretation of risk from these media must consider the high uncertainty. Also, 

certain exposure pathways for a particular medium tend to have higher or lower uncertainty 

depending on their assumptions. For example, incidental ingestion of soils by residents tends to have 

significantly less uncertainty than ingestion of fruits and vegetables, and meat and milk raised on 

contaminated soils. These latter exposure pathways must make some assumptions regarding their 

uptake from soil to plant and plant to live stock while the soil ingestion pathway does not. 

Receptors with the highest uncertainty in the current source term are the off-property resident farmer 

and off-property user of meat/milk from livestock grazed on site. The off-property resident farmer 

scenario is evaluated based on modeled concentrations for the air pathway and results in high 

uncertainty. The bioaccumulation of CPCs into meat/milk are modeled, and as a result, provide 

moderate to high uncertainty for this receptor. The greatest uncertainty in the risk assessment of 

Operable Unit 2 is associated with the assumptions made in the future source. These particular 

receptors include the on-property resident farmer, Great Miami River user, and off-property used of 

meat and milk. For the on-property resident farmer and home builder, the highest uncertainty is 

associated with the proposed land used and potential exposure pathway. This receptor scenario is 

included in response to guidance and is anticipated to have a low likelihood of occurrence due to the 

history of the site and the particular waste management activities within Operable Unit 2. Uncertainty 

associated with the off-property resident farmer and Great Miami River water user is primarily the 

result of surface water and air modeling used to support those scenarios. The modeling assumptions 

are conservative, which result in conservative estimates for the exposure point concentrations. 

Taken together, the uncertainties identified with site data, exposure parameters, fate and transport, 

toxicity assessment and risk characterization are judged to be high (i.e., potential to over-estimate risk 

by two or more orders of magnitude). 
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ATTACHMENT B.1 

DESCRIPTION AND RESULTS OF INDOOR RADON MODELING 

The modeling results contained in this attachment are reproduced from two reports prepared by Fluor 

Daniel, Inc.: (1) The Screening Level Indoor Radon Modeling Report for the Operable Unit 2 

Remedial Investigation, dated October 21, 1993; and (2) 'the Screening-Level Indoor Radon Modeling 

for the Solid Waste Landfill, dated October 22, 1993. These documents and transmittal letters have 

been reproduced here with the permission of Fluor Daniel, Inc. 

The Screening-Level Indoor Radon Modeling Report for the Operable Unit 2 Remedial Investigation 

appears as Attachment IIa. The Screening-Level Indoor Radon Modeling for the Solid Waste Landfill 

appears as Attachment IIb. 
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SCREENINGLEVEL INDOOR RADON MODELING 

Introduction 

This study was conducted to rapidly select or develop appropriate screening-level models for determining 

potential indoor Rn-222 concentrations from FEMP soil contaminated with Ra-226. The selection criteria 

include: 1) peer reviewed and published in literature, 2) demonstrated reproducible results, 3) produced 

reasonable results compared to measured data, 4) compatible with personal computers. In addition, 

models developed for regulatory agencies were weighted heavily in the selection process. Six models 

found in literature were initially reviewed: Nazaroff and Sextro (1989); Loureiro (1987); Garbes and 

' Sextro (1989); Johnson and Ettinger (1991); Bruno (1983); and Nielson et al. (1993a and 1993b). 

The final form of the model developed by Johnson and Ettinger (1991) addresses contaminants that do 

not undergo chemical transformation or decay; therefore, this model was dropped from further 

consideration. The model developed by Garbes and Sextro (1989) addresses the transport of radon 

through permeable but intact (no cracks or gaps) basement walls. Studies by Bruno (1983), Loureiro et 

al. (1990), Nazaroff and Sextro (1989), and Nazaroff et al. (1987) indicate that most soil gas enters 

buildings through cracks in the surface or subsurface flooring or through below-grade gaps around pipes 

or drains. Therefore, the Garbesi and Sextro (1989) model was dropped from further consideration. The 

model developed by Loureiro (1987) is not easily adaptable to spreadsheet calculations and had not been 

compiled for use on personal computers. In addition, the model is more rigorous than necessary for the 

@ 

screening-level analysis anticipated for this study. Therefore, this model was dropped from further 

consideration. The Loureiro (1987) model may be useful if a more detailed analysis is warranted based 

on results of the screening-level analysis. 

The model developed by Nazaroff and Sextro (1989) is similar to that originally presented by Bruno 

(1983). The model development presented in Nazaroff and Sextro (1989) is more complete; therefore, 

it is used as a screening level model for this study. The model presented in Nazaroff and Sextro was 

developed specifically for houses with below-grade basements. The model accounts for various 

parameters associated with the soil (radium concentration, radon emanation coefficient, density, porosity, 

permeability), soil gas (dynamic viscosity), and house (size, basement depth, basement crack width, 

indoor to outdoor pressure differential, and ventilation rate) to determine the indoor radon concentration. 

Since site-specific soil parameters can be used in the model, it was considered appropriate for Operable 

Unit 2 indoor radon analyses for houses with below-grade basements. 
0 
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Nielson et al. (1993a) have recently completed development of the computer program RAETRAD, 

Version 3.1, for calculating radon emanation and transport into dwkllings. The model is designed for 

use with the Microsoft Windows 3.1 environment on a personal computer and is available from the EPA 

Office of Air Quality Planning and Standards, Air and Energy Engineering Research Laboratory. In its 

current form, this model is only applicable to slab-on-grade house construction. Since this model does 

consider site-specific data, it is also considered appropriate for Operable Unit 2 indoor radon analyses 

for slab-on-grade houses. 

Nazaroff-Sextro Model 

Nazaroff and Sextro (1989) originally developed this model to determine indoor Rn-222 concentrations 

from the measured Rn-222 source potential of the surrounding soil (based on measured Rn-222 

concentrations in the soil gas). The source potential can also be calculated from the measured Ra-226 

activity concentrations in the soil. Such activity concentrations (in pCi/g) from the South Field are used 

in this screening-level analysis to calculate the Rn-222 source potential and resulting indoor Rn-222 

concentrations. The basic assumption for Nazaroff-Sextro model is that a negative pressure difference 

exists between the basement and the surrounding soil. This pressure difference is the driving force for 

soil gas entrainment into the basement. 

The significant parameters that must be calculated for this analysis include the release rate of Rn-222 

from the soil into the soil gas, G [pCi/(m3*s)], the radon activity flux (or source potential) into the 

basement gap or crack, F [pCi/s], and the indoor Rn-222 concentration, C” in [pCi/m3]. The method 

for calculating G and F is based on fundamental radon production and transport equations. 

~ 

The following equation can be used to calculate G: 

where E - - radon emanation coefficient, 
P‘ = density of the soil particles, g/cm3, . 
C p  = Ra-226 concentration in the soil, pCi/g, x = Rn-222 decay constant, Us, and 
n = total soil porosity. 
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Two cases of interest arise when for determining the radon flux into the crack or gap: 1) low soil gas 

flow rates into the gap and 2) high soil gas flow rates into the gap. For the low-flow case, the radon 

activity flux is directly proportioned to the pressure difference: 

@ 

F = ( 2 x G L A P k )  / [ p A l n  ( 2 H / r )  I 

where L = perimeter length of the basement, m, 
AP = dynamic pressure difference, Pa = kg/(m'?), 
k = intrinsic permeability of the soil, m2, 
c1 = dynamic viscosity of the soil gas, kg/(m.s), 
H 
r 

= 
= 

depth of basement floor below the soil surface, m, and 
half-width of crack or radius of cylindrical gap in basement floor, m. 

For the high-flow case, the radon concentration at the crack surface is depleted because of the short travel 

time of soil gas parcels through the soil, relative to the radon half-life. This depletion regime occurs 

under the condition: 

A P  k > 0.5nphH2 In ( 2 H / r )  

@ When this condition exists, the radon activity flux is given by: 

Once the source potential, F, has been determined, the indoor Rn-222 concentration can be calculated: 

C E =  F/Qv , 

where C E = indoor Ro-222 concentration, pCi/m3, and 

Qv = flow rate of outdoor air into the building, m3/s. 

The flow rate of outdoor air into the building can be estimated from the building volume and the 

ventilation rate (or air turnover rate). The ventilation rate is a measure of how quickly indoor air and 

outdoor air can exchange places through cracks and openings in the building or through air conditioning 

fans. The ventilation rate is usually reported as the number of building volumes (of air) that are 

exchanged per time. The flow rate of outdoor air into the building is estimated by: 
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Qv = q (I w h) / 3600 

where 9 = ventilation rate, building volumeshr, 
1 = building length, m, 
W = building width, m, and 
h = building height, m. 

The dimensions defined in this screening analysis are presented on Figure 1. 

Several underlying assumptions were made to develop an analytical solution to the screening level model. 

These assumptions include (Nazaroff and Sextro 1989): 

1. 

2. 

The soil has uniform and isotropic properties. 

The soil containing Ra-226 lies directly beneath and adjacent to the basement. 

3. Molecular diffusion can, be neglected compared to bulk soil gas flow as a radon transport 
process. 

4. The building has a basement floor with a crack or gap penetrating to the soil beneath the 
floor and extending around the building perimeter and has uniform width. 

5 .  The moisture content of the soil is low enough that dissolved Rn-222 may be neglected. 

6. The soil gas velocity through the soil is described by Darcy’s law; the soil gas flow rate 
is low enough to be in the laminar-linear regime. 

7. Pressure disturbances associated with Rn-222 migration in soil are negligible compared 
to atmospheric pressure; therefore, soil gas and air are treated as incompressible fluids. 

8. 

9. 

The system being modeled is at steady-state conditions. 

The interior of the building can be treated as a single, well-mixed volume. 

10. The radon entry rate from soil is equal to the radon source potential. 

11. The radon decay rate is much slower than the building ventilation rate. 

The potential effect of these assumptions on the estimated indoor radon concentrations are briefly 

discussed below. 
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FIGURE 1 
INDOOR RADON STUDY: TYPICAL HOUSE WITH SUBGRAOE BASEMENT 
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The weather-induced pressure difference developed in homes with basements is typically 1 to 10 Pa 

(Sextro 1993; Nazaroff et al. 1987; Johnson and Ettinger 1991). Based on this pressure difference, the 

majority of radon available for transport into the basement lies within approximately 1 meter of the 
basement floor for soils with moderate-to-low intrinsic permeabilities (Sextro, 1993). The soils in the 

South Field area can typically be classified as silty loam or silty clay loam (Mulder 1993), which have 

relatively low intrinsic permeabilities (Kunz 1988). As a result, the first, third, sixth, seventh, and eighth 

assumptions listed above are valid and provide reasonable results. 

The second assumption will provides reasonable-to-conservative (high) results. The fourth assumption 

may provide high or low estimates, depending on the assumed gap width. The ninth assumption provides 

reasonable results for a risk assessment, provided that the occupants move about the house and do not 

spend more than 50 percent of their time in the basement, where elevated levels of radon can occur 

(Nazaroff et al. 1987). The fifth, tenth and eleventh assumptions tend to provide conservative results by 

overestimating the total quantity of radon gas available for migration into the basement. 

Sextro (1993) has indicated that the assumptions made to develop the analytical model limit its 

applicability to subgrade floors that are typically 1.5 to 3 meters below the soil surface. This model 

would not be applicable to slab-on-grade buildings. 

Site-specific soil parameters for the South Field were used develop indoor radon concentration estimates. 

These parameters are presented in Table 1. 

Table 1 
South Field Soil Parameters 

Parameter 

Moisture Content 
Wt% 
Vol % 

Surface Soil (0 to 6") 

30.8 
1.7 

0.52 

18.2 Y 

31 .O 

Subsurface Soil melow 6") 

2.919 
1.85 
0.41 

20.0 
37.0 

Source: Garland 1993. 
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Since the subgrade basement screening model is applicable for basement depths of 1.5 to 3 meters and 

the effective distance in soil for radon transportation to a basement crack or gap is approximately 1 meter, 

the surface soil radium concentration is not expected to contribute substantially to radon flow into the 

basement opening (Sextro 1993). Therefore, the subsurface soil parameters were be used to estimate 

indoor radon concentrations from subsurface migration of soil gas into basements. Note that the scope 

of this analysis does not consider' above-grade radon or radium transport into the house through open 

windows or doors. 

Two sets of house parameters were analyzed for the subgrade basement model. The first set was taken 

directly from the Operable Unit 1 Baseline Risk Assessment (DOE 1993) and was used to provide a 

consistent set of parameters between the operable unit risk assessments. The second set was developed 

from typical house parameters available in literature for single story houses with basements (Nazaroff et 

al. 1987; Nazaroff and Sextro 1989; Loureiro et al. 1990; Johnson and Ettinger 1991; and Bruno 1983). 

The air exchange rate for both houses was assumed to be 0.1 air changes per hour, which is typical for 

new, tightly constructed homes (Bruno 1983). The house parameters are presented in Table 2. 

Table 2 
House Parameters for Indoor Radon Analysis 

Parameter House with Basement OU1 RI Parameters 

1, meters a 

w, meters 
h, meters 
q, l/hr 
L, meters 
-V, m3 
Qv, m3/s 
2r, mm 

12 
10 . 
2.33 (per floor) 
0.1 

44 
560 

0.0156 
1 

20 
10 
3 

0.1 
60 

600 
0.0167 

1 

Sources: DOE 1993; Neuvoff et al. 1987; Nazaroff and Sextro 1989; Loureiro et al. 1990; Johnson and Ettinger 1991; 
and Bruno 1983. 

RAETRAD Version 3.1 

The RAETRAD model computes radon production from radium decay, radon interactions in the solid, 

liquid, and gas phases of soils and concretes, and radon gas transport and indoor entry by both diffusion 

(concentrationdriven) and advection (with pressuredriven air flow). It solves LaPlace's equation in 

steady state to define air pressure distributions under and near the house and to obtain air-flow velocities 
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used in the radon calculations. The radon differential equation also is solved in steady state, and 

incorporates the air velocity field in computing simultaneous diffusive and advective radon transport. The 

equations are solved numerically in elliptical-cylindrical geometry to represent houses of different size 

and with varying rectangular aspect (length/width) ratios. Radon eqtry rates into a house are computed 

by integrating the total radon transport across the floor surface area. Indoor radon concentrations are also 

estimated from the computed entry rates divided by the house volume and its air ventilation rate (Nielson 

et aI. 1993a). 

As currently developed, RAETRAD specifically addresses slab-on-grade buildings. The underlying 

equations are such that extension of the program to subgrade floors (ie., basements) can be developed 

(Rogers 1993). The model can calculate radon diffusion and transport through various soil layers, 

building foundation materials, and building slab penetrations (cracks, drains, etc.). The model has been 

validated for slab-on-grade buildings (Nielson, et al., 1993a). 

Because RAETRAD can address multiple soil layers, the surface and subsurface soil parameters were 

used in this analysis. The house and soil configuration is shown in Figure 2. 

Studv Results 

The results of the Nazaroff-Sextro model are presented in Attachment 1, and the model input and 

RAETRAD model results are presented in Attachment 2. The estimated indoor radon concentration for 

each case is summarized in Table 3. 

Table 3 
Estimated Indoor Rn-222 Concentrations, pCi/l 

House with Basement 
Model Twical OU1 RI 

Nazaroff-Sextro 0.0008 0.001 

RAETRAD - - 

Slab on Grade 
House 

13.0" 

17.3 

'For comparison only. RAETRAD is the preferred model for slab-on-gde h0uses.a For comparison only. 

The slab-on-grade house provides the worst-case results with indoor radon concentrations significantly 

higher than the EPA-recommended action level of 4 pCi/l. 
/ 
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House Volume = 600 m3 

t ! = 2 0 m  
w =  10 m 
R =  3 m 

-I 

Layer 2: Depth = 29.5 ft. 
Ra-226 Conc. = 2.919 pCi/ t ,  Silty Clay Loam- 

I 

-I 

FIGURE 2 
INDOOR RADON STUDY SLAB-ON-GRADE HOUSE BUILT ON SOUTH FIELD 
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Results for the subgrade basement configuration are approximately four orders of magnitude below the 

slab-on-grade results. This difference is attributed to the difference in intrinsic permeability of the surface 

soil and subsurface soil. The subsurface soil is substantially less permeable than the surface soil; 

therefore, gas migration into a subgrade basement occurs more slowly than migration into the slab-on- 

grade house: The relationship between the intrinsic permeability, pressure difference, and indoor radon 

concentration is presented in Figure 3. 

The Nazaroff-Sextro model was originally developed only for houses with below-grade basements. 

However, comparing results for the this model to the RAETRAD model for slab-on-grade construction 

indicates relatively good agreement between the models. Therefore, the Nazaroff-Sextro model is 

expected to provide reasonable results for subgrade basement configurations. 
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INDOOR RADON CALCULATION MEXXOD* 
Site-Specific Soil Parameters (Subsurface) 
Typical Building Dimensions 
Basement Elevation @ 2 m below grade 

Constants: 

E =  Rn emanation coefficient 
Lambda = Rn-222 decav constant 
U =  

Rho, = 
CRa= 
n =  
DelP = 
k =  
H= 
r =  
1= 

h =  
q =  

W= 

G =  
G =  
K, = 2:  
Y= 

Flow = 
F l o w  = 

F =  

Fhi = 
Fbi = 
L =  
V =  
Qv= 
CiR0 = 
CiR0 = 

~ynamic &ity of air in soil pores (@ WC) 

Variables: 

Density of the soil solid phase = bulk density / ( 1 - n ) 
Ra-226 Concentration in soil, (pCi/g) 
Soil porosity 
Dynamic pressure difference bebeen soil surface and basement 
Intrinsic permeability of the soil ** 
Depth of basement floor below soil surface 
Half-width of crack or gap in basement floor 
Length of building 
Width of building 
Height ofbuilding (Note: h >= H) 
Building air exchange rate (building volumes/hr) 

02 
2.1OE-06 lh 
1.70E-05 k g h  

6 5 0 7  

3.14 g/m' 
2.919 pCi/g 
0.41 

5 kg/ms2 
5.11E-16 m2 (silty loam) 

2 m  
0.0005 m 

12 m 
10 m 

4.6667 m 
0.1 lh 

Calculations: 

Rn-222 release rate into soil pore spaces 
E Rho (C,R') Lambda ((1-n)/n) lo6 
Determines which case to analyze in the F equation 
DelPk 
Determines which case to a n a l p  in the F equation 
0.5 n u Lambda I? In (2Wr) 
Rn-222 source term from soil gas, 2 cases: 
Flow Or Fbi 

1. Low air flow into basement, Flow,, ifK, <= & 
(2 Pi G L DelP k)/[u Lambda (ln(2H/r))] 
2. High air flow into basement, Fbi, if K, > K, 
(4.0) G L I-P3n'" [(Delp k) / (u Lambda In(2H/r)l2/' 

perimeter of basement floor (21t2w) 
Volume of building . (Iwh) I 

Exchange air flow rate 
Indoor radon concentration from soil gas source 
F/Qv 

(q v)m 

5.540 (pCi/m's) 

2.56E-15 

2.63E-10 

122E-02 (pCi/~) 

NA (pcils) 
44 (m) 

560.00 (m') 
1.56E-02 (m'/s) 

7.84E-01 (pCi/m3) 
7.84E-04 (pCi/l) 1 

* Source: Nazaroff, W.W. and R.G. Sextro, 'Tecfinique for Measuring the Indoor 222Rn Source Potential of Soil,". 
Environmental Science and Tecfinologu, V. 23, No. 4, pp. 451-458 (Apr 1989). 
** Soum: Nielsen, KK., V. Rogers, and V.C. Rogers, "RAERAD Version 3.1 User Manual," RAE-9127/10-2, 
U.S. Environmental Protection Agency, Air and Energy Engineering Research Laboratory, Research Triangle Park (Oct 1992). 
RAEIRAD Model used to calculate permeability from moisture, porosity, and effective panicle size. 
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INDOOR RADON CALCULATION h4ElXOD* 
Site-Specific Soil Parameters (Subsurface) 
OU1 EU Building Dimensions 
Basement Elmtion @ 2 m below grade 

Constants: 

E =  Rn emanation coefficient 
Lambda = Rn-222 decav constant 
U =  

%I== I 

n =  
DelP = 
k =  
H= 
r =  
1= 

h =  
q =  

W= 

G =  
G =  
K, = 
K, = 
KL= 
Y =  

Flow = 
F l o w  = 

F =  

Fhi = 
Fhi = 
L =  
V =  
Qv= 
C i R 0  = 
C i R D  = 

w m i c & i t y  ofair in soil pores (@ WC) 

Variables: 

Density of the soil solid phase = bulk density/ ( 1 - n ) 
Ra-226 Concentration in soil, (pCi/g) 
Soil porosity 
Dynamic pressure difference b e w n  soil surface and basement 
Intrinsic permeability of the soil ** 
Depth of basement floor below soil surface 
Half-width of crack or gap in basement floor 
Length of building 
Width of building 
Height of building (Note: h > = H) 
Building air exchange rate (building volumahr) 

Calculations: 

Rn-222 release rate into soil pore spaces 
E Rho (CIR') Lambda ((1 -n)/n) lo6 
Determines which case to analye in the F equation 
DelPk 
Determines which case to analyze in the F equation 
0.5 n u Lambda IT In (2Wr) 
Rn-222 source term from soil gas, 2 cases: 
Flow Or Fhi 

1. Low air flow into basement, F,ow,, if K, < = & 
(2 Pi G L DelP k)/[u Lambda (In(2Wr))l 
2. High air flow into basement, Fhi, if K, > 4 
(4.0) G L I?%''' [(DelP k) / (u Lambda ln(2Wr)12/' 

perimeter of basement floor (21+2w) 
Volume of building (1 wh) 
Exchange air flow rate 
Indoor radon concentration from soil gas source 
F/Qv 

(9 v)m 

02 
2.10E-06 l / ~  
1.70E-05 kg/ms 

3.14 g/rcm' 
2.919 pCi/g 
0.41 

5 kg/msz 
5.11E-16 mz (silty loam) 

2 m  
0.0005 m 

20 m 
10 m 
3 m  

0.1 l/h 

5.540 (pCi/m's) 

2.56E- 15 

2.63E-10 

1.66E-02 (pCi/~) 

NA (pcils) 
60 ( 4  

600.00 (m') 
1.67E-02 (m'ls) 

9.98E-01 (pCi/m') 
I 9.98E-04 (pCVl) 

* Source: Nazaroff, W.W. and RG. Sextro, 'Tedmique for Measuring the Indoor 222Rn Sou& Potential of Soil,". 
Environmental Science and Thologv ,  V. 23, No. 4, pp. 451 -458 (Apr 1989). 
** Source: Nielsen, KK, V. Rogers, and V.C. Rogers, "RAlTRAD Version 3.1 User Manual," RAE-9127/10-2, 
U.S. hvironmental Protection Agency, Air and Energy Engineering Research Laboratory, Research Triangle Park ( a t  1992). 
RAEIliAD Model used to calculate permeability from moisture, porosity, and effective particle size. 
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INDOOR RADON CAU=ULATION METHOD' 
Site-Speclfic Soil Parameters (Surfice) 
OU1 FU Building Dimensions 
Slab-on-grade 

Constants: 

E =  Rn emanation coefficient 
Lambda = Rn-222 decay constant 
U =  

Rho, = 
CRa= 
n =  
DelP = 
k =  
H= 
r =  
I= 

h =  
q =  

W= 

G =  
G =  
K, = 2: 
KL= 

Flow = 
Flow = 

F =  

Fhi = 
Fhi = 
L =  
V =  
Qv= 
CiRn = 
CiR0 = 

~ynamic &ity of air in soil pores (@ 20"~) 

Variables: 

Density of the soil solid phase = bulk density/ ( 1 - n ) 
Ra-226 Concentration in soil, @Ci/g) 
Soil porosity 
W m i c  pressure difference betwen soil surface and basement 
Intrinsic permeability of the soil ** 
Depth of basement floor below soil surface 
Half-width of mck or gap in basement floor 
Length of building 
Width of building 
Height of building (Note: h > = H) 
Building air exchange me (building volumes/hr) 

Calculations: 

Rn-222 release rate into soil pore spaces 
E Rho (C,"') Lambda ((1 -n)/n) lo6 
Determines which case to a n a l p  in the F equation 
DelPk 
Determines which case to a n a l p  in the F equation 
0.5 n u Lambda I? In (2Wr) 
Rn-222 source term from soil eas. 2 cases: 

" 7  

Flow Or Fbi 
1. Low air flow into basement, Flow., if K, e = & 
(2 Pi G L DelP k)/lu Lambda (In(2Wr))l 
2. High air flow hio basemen( Fbi, i fK,  > K, 
(4.0) G L Hub'" [(DelP k) / (u Lambda In(2H/r)]2" 

perimeter of basement floor (21t2w) 
Volume of building (Iwh) 
Exchange air flow rate 

F/QV 

(9 v-30 
Indoor radon concentration from soil gas source 

FEMP-OU02-6 FINAL 

0 2  
2.10E-06 l / ~  
1.7OE-05 kdm 

3.54 dcm3 
I 30.8 pCi/g 

5 kg/mZ 
1.32E-12 m2 (silty loam) 

0.52 

0.15 m 
0.0005 m 

20 m 
10 m 
3 m  

0.1 l/h 

42271 (pCi/m3s) 

6.6OE-12 

M E -  12 

2.17E+02 (pCi/s) 
60 (m) 

600.00 (m3) 
1.67E-02 (m'/s) 

1.30Et04 ($Urn3) 
I 1.30Et01 (pCi/l) 1 

* Source: Nazaroff, W.W. and R.G. Sextro, 'Technique for Measuring the Indoor zz2Rn Source Potential of Soil,". 
Environmental Science and Technology, V. 23, No. 4, pp. 451-458 (Apr 1989). 
** Source: Nielsen, K.K., V. Rogers, and V.C. Rogers, 'I- Version 3.1 User Manual," RAE-9127/10-2, 
U.S. b ~ o n m e n t a l  Protection Agency, Air and Energy Engineering Research Laboratory, Research Triangle Park (Oct 1992). 
RAETRAD Model used to calculate permeability from moisture, porosity, and effective particle size. 
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INDOOR RADON CALCULATlON m O D *  
Site-Spedic Soil Parameters (Subsurface) 
Typical Building Dimensions . 
Basement Elewi tion @ 2 m below grade 

Constants: 

E =  Rn emanation coefficient 
Lambda = Rn-222 decav constant 
U =  

Rho, = 
C R a =  

n =  
Dew = 
k =  
H =  
r =  
I=  

h =  
q =  

W= 

G =  
G =  
K, = 2:  
K?= 

Flow = 
Flow = 

F =  

Fhi = 
Fhi = 
L =  
V =  
Qv= 
C y  = 
CiRO = 

&mic &sity of air in soil pores (@ WC) 

Variables: 

Density of the soil solid phase = bulk density/ ( 1 - n ) 
Ra-226 Concentration in soil, (pCi/g) 
Soil porosity 
4ll;imic pressure difference between soil surface and basement 
Intrinsic permeability of the soil ** 
Depth of basement floor below soil surface 
Half-width of crack or gap in basement floor 
kngth of building 
Width of building 
Height of building (Note: h > = H) 
Building air exchange rate ('building volumes/hr) 

Calculations: 

Rn-222 release rate into soil pore spaces 
E Rho (CsRa) Lambda ((1-n)/n) lo6 
Determines which case to a n a l p  in the F equation 
DelPk 
Determines which case to analyz in the F equation 
0.5 n u Lambda W In (2Wr) 
Rn-222 source term from soil gas, 2 cases: 

1. Low air flow into basement, F,ow, if K, c = I$ 
(2 Pi G L DelP k)/[u Lambda (ln(2Wr))l 
2. High air flow into basement, Fbi, if K, > K, 
(4.0) G L H%'13 [(DelP k) / (u Lambda In(2Wr)]2'3 

Flow Or Fbi 

perimeter of basement floor (21+2w) 
Volume of building 
Exchange air flow rate v)m 
Indoor radon conoentration from soil gas source 
FlQv 

(1 w h) 

02 
2.1OE-06 l / ~  
1.70E-05 k g h  

32 glad 
1.55 pCi/g 
0.41 

5 kg/ms2 
9.66E- 13 mz (silty loam) 

2 m  
0.0005 m 

12 m 
10 m 

4.6667 m 
0.1 l/h 

2.998 (pCi/m3s) 

4.83E- 12 

2.63E- 10 

125E+01 (pCi/s) 

NA (pWs) 
44 (4 

560.00 (m') 
1.56E-02 (m3/s) 

8.02E+02 (pCi/m3) 
8.02E-01 (pCi/l) 1 

* Source: Nazaroff, W.W. and R.G. Sextro, 'Technique for Measuring the Indoor 222Rn Source Potential of Soil,". 
Environmental Science and Technology, V. 23, No. 4, pp. 451-458 (Apr 1989). 
** Source: Nielsen, K.K., V. Rogers, and V.C. Rogers, "RAETRAD Version 3.1 User Manual," RAE-9127/10-2, 
U.S. Environmental Protection Agency, Air and Energy Engineering Research Laboratory, Research Triangle Park (&t 1992). 
RAElR4D Model . ,  . used!o calculate permeability from moisture, porosity, and effective particle size. 
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INDOOR RADON CALCULATION MElXOD’ 
Site-S@c Soil Parameters (Subsurface) 
OU1 RI Building Dimensions 
Basement Elevation @ 2 m below grade 

Constants: 

E =  . Rn emanation coefficient 
Lambda = Rn-222 decay constant 
U =  

Rho, = 
CRa= 
n =  
Delp = 
k =  
H= 
r =  
1= 

h =  
9 =  

W= 

G =  
G =  
K, = 2:  
K,= 

Flow = 
Flow = 

F =  

Fhi = 
Fhi = 
L =  
V =  
Qv= 
CiR0 = 
CiR0 = 

Dynamicviscosity ofair in soil pores (@ 20”~) 

Variables: 

Density of the soil solid phase = bulk density / ( 1 - n ) 
Ra-226 Concentration in soil, (pCi/g) 
Soil porosity 
Dynamic pressure difference behxen soil surface and basement 
Intrinsic permeability of the soil ** 
Depth of basement floor below soil surface 
Half-width of crack or gap in basement floor 
Length of building 
Width of building 
Height ofbuilding (Note: h >= H) 
Building air exchange rate (building volumeshr) 

Calculations: 

Rn-222 release rate into soil pore spaces 
E Rho (C,”’) Lambda ((1-n)/n) lo6 
Determines which case to a n a l p  in the F equation 
DelPk 
Determines which case to a n a l p  in the F equation 
0.5 n u Lambda I? In (2Wr) 
Rn-222 source term from soil gas, 2 cases: 

1. Low air flow into basement, F,ow,, if K, <= 4 
(2 Pi G L Delp k)/[u Lambda (ln(2H/r))] 
2. High air flow into basement, Fbi, if K, > K, 
(4.0) G L I?%’/’ [(Delp k) / (u Lambda ln(2Wr)l2” 

Flow Or Fbi 

perimeter of basement floor (21t2w) 
Volume of building 
Exchange air flow rate 
Indoor radon concentration from soil gas source 
F/Qv 

(1 w h) 
(4 v)/3600 

t .  - 

02 
2.1OE-06 l/s 
1.7OE-05 kglms 

. 32glcm’ 
’ 1.55 pCi/g 

0.41 
5 kg/ms2 

9.66E-13 m2 (silty loam) 
2 m  

0.0005 m 
2 0 m  
10 m 
3 m  

0.1 l/h 

2.998 (pCi/m3s) 

4.83E-12 

2.63E- 10 

1.70Et01 (pCi/s) 

NA (pCi/s) 
60 (m) 

600.00 (m’) 
1.67E-02 (m’ls) 

1.02E+03 (pCi/m’) 
1.02E+00 (pCi/l) 

* Source: Nazaroff, W.W. and R.G. Sextro, ‘Tedmique for Measuring the Indoor 222Rn Source Potential of Soil,”. 
Environmental Science and Tedmolopy, V. 23, No. 4, pp. 451 -458 (Apr 1989). 
** Source: Nielsen, ILK, V. Rogers, and V.C. Rogers, “m Version 3.1 User Manual,” RAE-9127/10-2, 
U.S. Environmental Protection Agency, Air and Energy Engineering Research Laboratory, Research Triangle Park (Oct 1992). 
RAETRAD Model used to calculate permeability from moisture, porosity, and effective particle size. 
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INDOOR RADON CALCULATION MEI'HOD' 
Site-Spdic Soil Parameters (Surface) 
OU1 RI Building Dimensions 
Slab-on-grade 

Constants: 

E =  Rn emanation coefficient 
Lambda = Rn-222 decav constant 
U =  

Rho, = 
c Re= 

n =  
Dew = 
k =  
H= 
r =  
I= 

h =  
q =  

W= 

G =  
G =  
K, = 2:  
K =  

Flow = 
Flow - 

F =  

- 
Fhi = 
Fhi = 
L =  
V =  
Qv= 
CiR' = 
CiR' = 

~ynamic  &sity of air in soil pores (@ WC) 

Variables: 

Density of the soil solid phase = bulk density / ( 1 - n ) 
Ra-226 Concentration in soil, @Ci/g) 
Soil porosity 
Dynamic pressure difference b e w n  soil s u h c e  and basement 
Intrinsic permeability of the soil ** 
Depth of basement floor below soil surface 
Half-width of crack or gap in basement floor 
Length of building 
Width of building 
Height of building (Note: h > = H) 
Building air exchange rate (building volumedhr) 

Calculations: 

Rn-222 release rate into soil pore spaces 
E Rho (C:') Lambda ((1-n)/n) lo6 
Oetermines which case to analyte in the F equation 
DelPk 
Determines which case to analyte in the F equation 
0.5 n u Lambda I? In (2Wr) 
Rn-222 source term from soil gas, 2 cases: 

1. Low air flow into basement, Flow., if K, c = & 
(2 Pi G L DelP k)/[u Lambda (In(2Wr))l 
2. High air flow into basement, Fhi, if K, > I(1 
(4.0) G L H%1'3 [(DelP k) / (u Lambda In(2Wr)]2/3 

Flow Or Fhi 

perimeter of basement floor (21+2w) 
Volume of building (lwh) 
Exchange air flow rate . 

Indoor radon conoentration from soil gas source 
FlQv 

(9 v)m 

02 
2.1OE-M l / ~  
1.70E-05 kg/ms 

3.81 g/m' 
1.397 pCi/g 
0.52 

5 kg/ms2 
6.3OE-13 m2 (silty loam) 

0.15 m 
0.0005 m 

20 rn 
10 m 
3 m  

0.1 l/h 

2.064 @Ci/m's) 

3.15E-12 

1.34E- 12 

NA @Ci/s) 

6.47E+Oo ($Us) 
60 (m) 

600.00 (m3) 
1.67E-02 (m'/s) 

3.88E+02 (pCi/m') 
I 3.88E-01 (pCi/l) 

* Source: Nazaroff, W.W. and R.G. Sextro, 'Tedmique for Measuring the Indoor 222Rn Source Potential of Soil,". 
Environmental Science and Technology, V. 23, No. 4, pp. 451 -458 (Apr 1989). 
** Souroe: Nielsen, KK., V. Rogers, and V.C. Rogers, "RAETRAD Version 3.1 User Manual," RAE-9127/10-2, 
U.S. Environmental Protection Agency, Air and Energy Engineering Research Laboratory, Research Triangle Park (Oct 1992). 
IWTRAD Model used to calculate permeability from moisture, porosity, and effective particle size. 
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sc NARIO TITLE: OU2 R I :  RUN 01, TE-SPEC 
FILE NAME: W2RIOlO 

RUN DATE: 10/21/1993 GI 11:23 

SOIL  DAT DEFAULT BUILDING PARAMETERS RAETRAD v3.0 
RAdon Emanat i on  and TRAnsport i n t o  Dwell ings 

developed by Rogers 8 Associates Engineering Corporation 

HOUSE : 
Dimensions : 32.8 x 65.6 f t .  Equiv. e l l i p s e  radius : 19 f t .  Outdoor Pressure : .OO Pa 
Area : 2152 sq. f t .  Aspect r a t i o  : 2.000 Indoor Rn Bnd. : .OO pCi /L  
F i  l l thickness : 0 u n i t s  ( . O f t . )  Circumference : 238.8 f t .  Outdoor Rn Bnd. : .OO pCi/L 
Footing depth : 1 u n i t s  ( .3ft .)  Indoor pressure -5.0 Pa. Radial Mesh Uni ts  : 1.00 f t .  

FLOOR OPENINGS: 
Crack o r  LOC. F r m  Local Local Radial Arc 

Penetrat ion Number o f  Permtr Pressure Rn Bndry Uidth Length Porosity Perm. D i f f .  
Type Penetrations f t  Pa pCi/L cm cm cm2 crn2/s _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ - _ _ _ - - -  _ _ _ _ - - - -  _ _ - - - _ - -  _ - - _ _ - - _  - - - - - -  _ _ _ _ - _ - _  - _ - - _ - _ _  _ _ _ _ _ - - _  _ - - _ - _ _ _  

E l l i p t i c a l  Crack 1.000 -5.00 .OO .10 5603.56 .600 1.00E-04 6.OOE-02 

FOUNDATION 8 SOILS: 
Lyr Thickness V r t .  Ra226 Dens. Eman. l o t .  Sat ln  P.Diam Diff.Rad Diff .Ver Perm.Rad 'Perm.Ver Kads 
No. f t  Div. pCi/g g/cm3 f rac.  Poros frac. cm cm2/s cm2/s Cm2 Cm2 cc/g Material 

FLR .SO0 1 .O 2.100 .OOO .222 .769 .000290 6.29E-04 6.29E-04 1.23E-12 1.23E-12 .OOO Concl 
1 -500 2 30.8 1.700 .200 .520 .596 .011400 7.90E-03 7.90E-03 1.32E-08 1.32E-08 .001 SiLom 
2 29.500 29 2.9 1.850 .200 .410 .902 .005600 1.81E-04 1.81E-04 5.11E-12 5.11E-12 .OOO SiCLm 

FTG .250 1 .O 2.100 .OOO .222 .769 .000290 6.29E-04 6.29E-04 1.23E-12 1.23E-12 .OOO Concl 

_ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ -  - - _ _ _  - _ - _ _  - _ - - -  _ - - - -  - - - - - _ _ _  - _ - _ - - - -  _ - _ _ - - - _  - - - - - _ _ _  _ _ _ _ _ _ _ -  _ _ _ _ - -  - _ _ - - - _ _  



SCENARIO TITLE: OU2 R I :  RUN 01, S I T E - S P E C I F I C  SOIL DATA, DEFAULT BUILDING PARAMETERS RAETRAO v3.0 
RAdon Emanation and TRAnsport i n t o  Dwel l ings 

developed by Rogers & Associates Engineering Corporat ion 
FILE NAME: OU2RlOlO 

0 
0 
0 

RADON ENTRY PROFILE: 

Radial 
Pos i tn  

f t  

1 .oo 
2.00 
3.00 
4 . 0 0 .  
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 

INDOOR TOTAL 

21 .oo 
22.00 
23.00 
24.00 
25.00 
26.00 
27.00 
28.00 
29.00 
30.00 
31 .OO 
32.00 
33.00 
34.00 

- _ _ _ - _  

A i r  
En t r y  
Rate 
cfm _ - - -  - - _ - -  

4.00E-08 
1.20E-07 
2.00E-07 
2.80E-07 
3.61E-07 
4.41E-07 
5.21E-07 
6.02E-07 
6.82E -07 
7.63E -07 
8.44E -07 
9.24E -07 
1.01E-06 
1.09E-06 
1.17E-06 
1.25E-06 
1.32E-06 
1.03E-02 
3.61E-06 
4.69E-06 
1.03E-02 

-9.58E-03 
-1.22E-03 
-1.57E-04 
-2.12E-05 
-3.69E -06 
-1.33E-06 
- 9.27E - 07 
-8.05E -07 
- 7.36E-07 
-6.86E-07 
-6.49E-07 
-6.21E-07 
-6.00E-07 
-5.85E - 07 

Average 
Radon 

Flux 
pC i /m2s - - _ - _ - - -  
9.14E-02 
9.14E-02 
9.14E-02 
9.14E -02 
9.14E-02 
9.14E-02 
9.14E-02 
9.13E-02 
9.13E-02 
9.12E-02 
9.10E-02 
9.06E-02 
9.01 E -  02 
8.91E-02 
8.73E-02 
8.43E-02 
7.90E -02 
4.97E -01 
5.86E -02 
2.23E-02 
1.25E-02 

6.71E-01 
4.18E-01 
3.88E -01 
3.84E -01 
3.84E-01 
3.84E -01 
3.84E -01 
3.84E - 01 
3.84E - 0 1 
3.84E - 01 
3.84E - 01 
3.84E - 01 
3.84E-01 
3.84E - 01 

Radon 
Entry 
Rate 

pC i /s 

1.72E+00 
2.87E+00 
4.02E+00 
5.17E+00 
6.32E+00 
7.46E+00 
8.61 E+OO 
9.75E+00 
1 .09E+Ol 
1.20E+01 
1.31E+01 
1.41E+01 
1.51E+01 
1.59E+01 
1.64E+01 
1.64E+01 
1 .O9E+O2 
1.36E+01 
5.47E+00 
2.89E+02 

1.13E+02 
1.10E+02 
1.14E+02 
1.18E+02 
1.23E+02 
1 .28E+02 
1.33E+02 
1.37E+02 
1.42E+02 
1.47E+02 
1.52E+02 
1.57E+02 

_ - _ _ _ - _ -  
5.74E -01 

1. ?3E+02 

1.62E+02 



INDOOR RADON : 17.346 pCi/L (assuming . 
CPU Celc. T ime:  279.00 seconds 

35.00 -5.76E-07 3.84E-01 1.66E+02 
36.00 -5.71E-07 3.84E-01 1.71E+02 
37.00 -5.70E-07 3.84E-01 1.76E+02 
38.00 -5.73E-07 3.84E-01 1.81E+02 
39.00 -5.80E-07 3.84E-01 1.86E+02 
40.00 -5.91E-07 3.84E-01 1.91E+02 

10 ach 8 9.84 f t  Height) 

I 



RAETRAD v3.0 
RAdon Emanation and TRAnsport in to  Dwellings 

developed by Rogers 8 Associates Engineering Corporation 

SCENARIO T I T L E :  OU2 R I :  RUN 01, S I T E - S P E C I F I C  S O I L  DATA, DEFAULT BUILDING PARAMETERS 
FILE NAME: OU2R1010 

Suction Pressures, (- .0010 Pa) depth ( f t . ) - - - - - >  
.O .5 .8 1.0 2.0 3.0 4.1 5.1 6.1 7.1 8.1 9.1 .10.2 11.2 12.2 13.2 14.2 15.2 16.3 17.3 18.3 19.3 20.3 21.3 22.4 

1 4264 4264 4264 4094 3925 3759 3598 3442 3293 3151 3017 2892 2775 2667 2567 2476 2393 2318 2251 2191 2138 2092 2052 2018 1991 
2 4264 4264 4264 4093 3923 3756 3594 3438 3288 3146 3012 2887 2770 2662 2562 2471 2388 2314 2247 2187 2134 2088 2048 2015 1987 
3 4264 4264 4264 4091 3919 3751 3588 3430 3280 3137 3002 2877 2760 2652 2552 2461 2379 2305 2238 2178 2126 2080 2041 2008 1980 
4 4264 4264 4264 4088 3914 3743 3577 3418 3266 3122 2987 2861 2744 2636 2537 2447 2365 2291 2225 2166 2114 2069 2030 1997 1970 
5 4264 4264 4264 4084 3906 3732 3563 3401 3248 3102 2966 2840 2723 2615 2517 2427 2346 2273 2207 2149 2098 2054 2015 1983 1957 
6 4264 4264 4263 4078 3896 3717 3545 3380 3224 3077 2940 2813 2696 2589 2491 2402 2322 2250 2186 2129 2079 2035 1997 1966 1940 
7 4263 4263 4263 4072 3883 3699 3521 3353 3194 3045 2907 2780 2663 2557 2460 2372 2294 2223 2160 2104 2055 2012 1976 1945 1920 
8 4263 4263 4263 4063 3866 3675 3492 3319 3157 3007 2868 2741 2624 2519 2423 2337 2260 2191 2130 2075 2028 1986 1951 1921 1897 
9 4263 4263 4262 4052 3846 3646 3457 3279 3113 2961 2821 2694 2579 2475 2381 2297 2222 2155 2095,2043 1997 1957 1923 1895 1871 
10 4262 4262 4262 4039 3820 3611 3413 3229 3060 2906 2766 2640 2526 2424 2333 2251 2178 2114 2057 2006 1962 1924 1892 1865 1843 
11 4262 4262 4262 4022 3788 3566 3359 3170 2997 2842.2702 2577 2466 2367 2278 2200 2130 2068 2014 1966 1925 1889 1858 1832 1811 
12 4261 4261 4261 4000 3747 3510 3293 3097 2922 2766 2628 2506 2398 2302 2218 2143 2077 2019 1968 1923 1884 1850 1821 1797 1778 
13 4261 4261 4261 3971 3694 3439 3211 3009 2832 2678 2543 2425 2322 2231 2152 2081 2020 1965 1918 1876 1840 1809 1782 1760 1742 
14 4260 4260 4260 3931 3623 3347 3108 2902 2726 2576 2446 2335 2238 2153 2080 2015 1958 1908 1865 1827 1794 1765 1741 1721 1704 

16 4260 4260 4259 3783 3382 3064 2813 2615 2456 2325 2217 2125 2046 1979 1920 1869 1824 1785 1751 1721 1695 1672 1653 1638 1625 
17 4264 4264 4257 3627 3169 2844 2607 2429 2289 2177 2085 2007 1941 1884 1834 1791 1753 1720 1691 1665 1643 1624 1608 1594 1583 
18 4632 4380 4211 3315 2839 2549 2354 2212 2103 2016 1943 1882 1830 1785 1745 1710 1680 1653 1629 1608 1590 1574 1561 1550 1541 
19 3208 3208 3134 2624 2346 2176 2059 1972 1903 1846 1797 1754 1717 1684 1655 1629 1606 1585 1567 1551 1537 1525 1514 1505 1498 

21 0 0 200 932 1238 1380 1450 1485 1500 1505 1504 1499 1492 1484 1476 1467 1459 1451 1444 1437 1431 1425 1420 1416 1413 

23 0 0 3 369 650 850 990 1087 1156 1205 1240 1265 1284 1297 1307 1314 1319 1323 1325 1327 1328'1329 1329 1330 1330 
24 0 0 0 272 504 689 830 937 1018 1079 1126 1162 1190 1212 1229 1243 1254 1262 1269 1275 1279 1283 1286 1288 1290 
25 0 0 0 213 407 572 706 815 901 970 1025 1069 1104 1133 1157 1176 1192 1205 1216 1225 1233 1239 1244 1248 1251 
26 0 0 0 175 340 486 611 716 804 877 936 986 1027 1061 1090 1114 1134 1151 1166 1178 1188 1197 1204 1210 1215 
27 0 0 0 149 291 421 537 637 724 797 860 913 958 997 1029 1057 1081 1101 1119 1134 1146 1157 1166 1174 1180 

29 0 0 0 115 227 333 432 522 602 674 738 794 844 ,887 925 959 988 1013 1036 1055 1072 1086 1098 1108 1116 

31 0 0 0 95 189 279 364 445 519 587 650 706 757 802 843 880 913 941 967 989 1009 1026 1040 1052 1062 
32 0 0 0 88 175 259 340 416 488 554 615 671 722 768 810 848 881 911 938 961 982 1000 1015 1028 1039 

34 0 0 0 78 156 231 304 375 441 504 563 617 668 714 757 795 831 862 890 916 938 957 974 988 999 

36 0 0 0 72 143 213, 282 347 411 471 528 581 631 677 720 759 795 827 857 883 906 926 944 959 971 

38 0 0 0 68 136 203 268 332 393 451 507 559 608 654 697 737 773 806 835 862 886 907 925 940 953 

15 4260 4260 4260 3873 3524 3226 2978 2772 2601 2458 2338 2234 2146 2069 2002 1944 1893 1848 1809 1775 1745 1720 1698 1680 1665 

20 2789 1645 1645 in6 1767 1765 1747 1724 1698 1673 1648 1625 1603 1583 1565 1548 1532 1518 1505 1494 1484 1475 1467 1460 1455 

22 o o 24 551 878 io75 1195 1270 1317 1347 1366 1378 1385 1388 1389 1389 1388 1386 1384 1381 1379 1376 1374 1372 1371 

28 o o o 130 255 372 478 573 657 731 794 849 a97 939 974 io05 io32 io55 io75 1093 1108 1120 1131 1140 1147 

30 o o o io4 206 303 394 479 557 627 690 747 797 842 882 917 948 975 999 1020 io39 1054 1068 io79 io88 

33 D o o 83 164 244 320 393 462 527 587 642 693 739 781 819 a54 885 912 937 958 977 993 io07 1018 

35 o o o 75 149 221 292 359 424 485 543 597 647 694 736 775 811 a43 872 898 920 940 957 972 984 

37 o o o 70 139 207 274 338 400 459 516 568 618 664 707 746 782 815 844 871 a94 915 933 948 961 

39 o o o 67 134 200 265 328 388 446 501 553 602 648 691 730 766 aoo 829 856 880 901 919 935 948 
40 o o o 67 133 199 263 325 386 443 498 550 599 645 688 727 763 797 827 a53 a77 a99 917 932 945 

Suction Pressures, ( -  .0010 Pa) 
23.4 24.4 25.4 26.4 

depth ( f t . ) - - - - - >  



1 1969 1952 1942 1936 
2 1965 1949 1938 1933 
3 1959 1943 1932 1927 
4 1949 1933 1922 1917 
5 1936 1920 1910 1905 
6 1919 1904 1894 1889 
7 1900 1885 1876 1871 
8 1878 1864 1854 1849 
9 1853 1839 1830 1825 

10 1825 1812 1803 1799 
11 1795 1783 1774 1770 
12 1762 1751 1743 1739 
13 1728 1717 1710 1707 
14 1691 1682 1675 1672 
15 1653 1645 1639 1636 
16 1614 1607 1602 1599 . 
17 1574 1568 1563 1561 
18 1533 1528 1524 1523 
19 1492 1488 1485 1484 
20 1451 1448 1445 1444 
21 1410 1408 1406 1406 
22 1369 1368 1368 1367 
23 1330 1330 1330 1330 
24 1291 1292 1293 1293 
25 1254 1256 1257 1258 
26 1218 1221 1223 1224 
27 1184 1188 1190 1191 
28 1152 1157 1159 1161 
29 1123 1127 1130 1132 
30 1095 1100 1104 1106 
31 1070 1075 1079 1081 
32 1047 1053 1057 1059 
33 1026 1033 1037 1039 
34 1009 1015 1020 1022 
35 993 1000 1005 1007 
36 981 988 993 995 
37 970 978 983 985 
38 963 970 975 978 
39 958 965 970 973 
40 955 963 968 970 



SCENARIO T I T L E :  OU2 R I :  RUN 01, S I T E - S P E C I F I C  S O I L  DATA, DEFAULT BUILDING PARAMETERS RAETRAO v3.0 
RAdon Emanation and TRAnsport into Owellings 

developed by Rogers 8 Associates Engineering Corporation 
FILE NAME: OU2RI010 

Soi l  Gas Radon Concentrations ( 10.00000 pCi/Liter)  
.O .5 .8 1.0 2.0 3.0 4.1 5.1 6.1 7.1 8.1 

1 2483 2535 2570 927 802 792 792 791 791 791 791 
2 2483 2535 2570 927 802 792 792 791 791 791 791 
3 2483 2535 2570 927 802 792 792 791 791 791 791 
4 2483 2535 2570 927 802 792 792 791 791 791 791 
5 2483 2534 2569 927 802 792 792 791 791 791 791 
6 2483 2534 2569 927 802 792 792 791 791 791 791 
7 2482 2533 2568 927 802 792 792 791 791 791 791 
8 2481 2532 2567 927 802 792 792 791 791 791 791 
9 2479 2530 2566 927 802 792 792 791 791 791 791 
10 2476 2527 2562 927 802 792 792 791 791 791 791 
11 2471 2522 2557 926 802 792 792 791 791 791 791 
12 2462 2513 2548 925 802 792 792 791 791 791 791 
13 2446 2497 2532 924 802 792 792 791 791 791 791 
14 2419 2469 2503 922 801 792 792 791 791 791 791 
15 2372 2421 2455 918 801 792 791 791 791 791 791 
16 2290 2337 2370 912 801 792 791 791 791 791 791 

W 17 2147 2192 2221 900 800 792 791 791 791 791 791 
18 1898 1938 1962 880 798 792 791 791 791 791 791 AI 

Q ' 19 1589 1624 1610 852 796 792 791 791 791 791 791 
20 
21 
22 
23 
24 
25 
26 

. 27 
28 
29 

. 30 
31 
32 
33 
34 

e- 36 
37 
38 
39 
40 

e- 35 

e 
GI ' 
k 3  
€2 

depth ( f t . )  - - - - - >  
9.1 10.2 11.2 12.2 13.2 14.2 15.2 16.3 17.3 18.3 19.3 20.3 21.3 22.4 

791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 

606 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

992 1006 807 
0 238 753 
0 148 743 
0 138 742 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 
0 136 741 

793 
789 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 
788 

792 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 
791 791 

79 1 
79 1 
79 1 
79 1 
79 1 
79 1 
79 1 
79 1 
79 1 
,791 
79 1 
79 1 
79 1 
79 1 
79 1 
79 1 
79 1 
79 1 
79 1 
79 1 
79 1 

791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 
791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 791 



S o i l  Gas Radon Concentrations ( 10.00000 pCi/Liter) depth ( f t . )  - - - - - >  
23.4 24.4 25.4 26.4 

1 791 791 791 791 
2 791 791 791 791 
3 791 791 791 791 
4 791 791 791 791 
5 791 791 791 791 
6 791 791 791 791 
7 791 791 791 791 
8 791 791 791 791 
9 791 791 791 791 

10 791 791 791 791 
11 791 791 791 791 
12 791 791 791 791 
13 791 791 791 791 
14 791 791 791 791 
15 791 791 791 791 
16 791 791 791 791 
17 791 791 791 791 
18 791 791 791 791 
19 791 791 791 791 
20 791 791 791 791 
21 791 791 791 791 
22 791 791 791 791 
23 791 791 791 791 
24 791 791 791 791 
25 791 791 791 791 
26 791 791 791 791 
27 791 791 791 791 
28 791 791 791 791 
29 791 791 791 791 
30 791 791 791 791 
31 791 791 791 791 
32 791 791 791 791 
33 791 791 791 791 
34 791 791 791 791 
35 791 791 791 791 
36 791 791 791 791 
37 791 791 791 791 
38 791 791 791 791 
39 791 791 791 791 
40 791 791 791 791 

. 



1 .0323E - 02 
1.7346E+01 

1.2472E-02 2.8886E+02 
1.0000E-01 9.8400E+00 
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A'ITACHMENT B.11 

TOXICITY PROFILES 

This section presents more detailed toxicity information for individual CPCs specific to Operable 

Unit 2. This information includes summary descriptions of toxicity, based on critical studies used as 

a basis for the toxicity value; toxicity effects resulting from chronic exposure; and the critical toxic 

effects observed or target organ affected. 

B.U. 1 TOXICITY PROFILES: RADIONUCLIDES 

This section presents toxicity information for radionuclide compounds. It was assumed that all 

radionuclides are present in the soils as oxides or carbonates. This represents a conservative 

assumption because radionuclides clear slowly from environmental media. Table B.II.'l-1 presents the 

U.S. Environmental Protection Agency derived slope factors. 

B.II.1.1 Cesium-137 

Pharmacokinetics 

The gastrointestinal uptake of cesium is rapid, and its absorption coefficient is around 85 percent in 

mammals. The half-life of cesium is thought to average 80 days. The EPA (1993~) has derived a 

gastrointestinal absorption factor for cesium of 1 .O, equivalent to 100 percent. 

The physiological properties of cesium resemble those of potassium, although quantitative differences 

arise in transport by cell membranes; cesium can displace potassium from muscle and red cells. 

Potassium enters the cells via sodium-potassium dependent ATPase. Cesium ions are effective in 

activating this enzyme and compete with potassium for carrier sites (Davie and Coleman 1988). 

Noncarcinogenic Toxicity 

Cesium salts can be regarded as being virtually nontoxic. However, in acute animal studies, the 

hydroxide was approximately 10 times more toxic than the chloride, bromide, or iodide. Acute 

toxicity, which was observed only at very high cesium concentrations (10 to 20 mmol Cs/kg) in mice, 

is characterized by dysautonomic upset with parasympathetic predominance and a multiphasic 

excitation/depression action on the central nervous system. The organs most affected appear to be the 

liver, intestine, heart, and kidneys. 
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TABLE B.II.l-1 

CANCER SLOPE FACTORS FOR OPERABLE UNIT 2 RADIONUCLIDES OF CONCERN 

GI Absorption Penetratingb 

Radionuclide Lung Class* @Ci)-' V I )  @Ci)-' @Ci-yr/g)' 
ICRP Inhalationb Facto? Ingestionb External Exposure 

Cesium-137 + dtr 

Neptunium-237 + dtr 

Lead-210 + 2 dtrs 

Plutonium-23 8 

Plutonium-239/240 

Radium-224 

Radium-226 + 8 dtrs 

Radium-228 + dtr 

Ruthenium- 106 

Strontium-90 + dtr 

Technetium-99 

Thorium-228 + 7 dtrs 

Thorium-230 

Thorium-232 + 10 dtrs 

Uranium-234 

Uranium-235 + dtr 

Uranium-235/236 

Uranium-238 + 2 dtrs 

D 
W 
D 

Y 
Y 
W 
W 
W 
Y 
D 

W 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

1.9 x 10" 

2.9 x 10' 

4.0 109 

3.9 x 10" 

3.8 x 10" 

1.2 x 109 

7.0 x 109 

6.9 x lo-'' 

4.4 x loio 

6.2 x lo-" 

8.3 x loi2 

7.8 x 10" 

2.9 x 10' 

1.1 x 107 

2.6 x 10" 

2.5 x 10' 

2.5 x 10" 

5 . 2 ~  10" 

1.0 x loo 

1.0 x 103 

1.0 x 103 

1.0 103 

2.0 x 10' 

2.0 x 10' 

2.0 x 10' 

2.0 x 10' 

5.0 x lo2 

3.0 x 10' 

8.0 x 10' 

2.0 x lo4 

2.0 x lo4 

2.0 X' 1--l 

5.0 x lo2 

5.0 x 
5.0 x lo2 

5.0 x lo2 

2.8 x 10" 

2.2 x loio 

6.6 x 10'O 

2.2 x 10'O 

2.3 x 10'O 

3.8 x 10" 

7.8 x 10'O 

1.0 x 1010 

9.5 x loi2 

3.6 x 10" 

1.3 x 1012 

5.5 x 10" 

1.3 x 10'' 

1.7 x 10" 

1.6 x 10" 

1.6 x 10" 

1.6 x lo-" 

2.8 x 10" 

2.0 x lo6 

4.3 x 107 

1.6 x 

2.8 x 10" 

2.7 x 10" 

2.3 x lo-' 

6.0 x loa 

2.9 x lo6 

0.0 x 100 

0.0 x loo 

6.0 x 1013 

5.6 x lo4 

5.4 x 10" 

8.5 x loa 

3.0 x 10" 

2.4 x 107 

2.4 x 10-7 

3.6 x 10" 

= years, "W" = weeks, "D" = days, "*" = a n y n  

EPA 1993b 
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In beagles injected with massive doses of Cs-137, early deaths occurred as a result of bone marrow 

destruction (Davie and Coleman 1988). 

Carcinogenic Toxicity 

In beagles injected with massive doses of Cs-137, neurofibrosarcoma cancers occurred in the 

survivors (Davie and Coleman 1988). 

The EPA has derived cancer slope factors for cesium and its progeny, and they are presented in Table 

B.II.1-1. 

B.II. 1.2 Lead-210 

NoncarcinoPenic Toxicity 

Data regarding the noncarcinogenic toxicity of Pb-2 10 were not located. 

Carcinogenicity 

The EPA has derived cancer slope factors for Pb-210, and they are presented in Table B.II.1-1. 

B.II.l.3 Ne~tunium-237 

Neptunium isotopes have not presented unusual problems in occupational radiation protection, nor 

have they, until recently, caused special environmental concern. Attention has recently been directed 

to the potential environmental exposure to the long-lived Np-237, which is estimated to be the 

principal surviving component of high-level nuclear waste after ten or twenty thousand years. Np-237 

has a half-life of 2.14 x lo6 years and is primarily produced in nuclear reactors via the (n,2n) and 

(n,8) nuclear reactions with uranium. Its presence in the high-level nuclear waste, and its presumed 

environmental mobility, has made it an isotope of special environmental concern. It has been 

estimated that Np-237 may be the most hazardous remaining constituent of high-level nuclear waste 

during the interval from 10,000 to 30,000 years following disposal. 

Pharmacokinetics 

The fraction of ingested neptunium absorbed from the gastrointestinal tract into blood (F,) is currently 

assumed to be 0.01. This value was based on experimental data involving a large group of rats fed 

with doses of neptunium exceeding 1 mg/kg. When the dietary dose was lower than 1 mg/kg, the 

fraction F, was 0.001 or less. Data on distribution and retention of neptunium,in rats indicate'that its 
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metabolic behavior is similar to that of plutonium. However, there are some indications that 

neptunium may distribute more like calcium than like plutonium in the skeleton. Forty-five percent of 

the neptunium leaving the transfer compartment will be translocated to mineral bone. Another 45 

percent will be transported to the liver, and 0.035 percent to the testes or 0.01 1 percent to the 

ovaries. The remaining neptunium leaving the transfer compartment is assumed to go directly to 

excreta. The biological hdf-life of neptunium is about 100 years in mineral bone, about 40 years in 

the liver, and it is assumed that neptunium is permanently retained in the gonads. These retention 

and translocation data were based on the ICRP common model for systemic distribution and retention 

of all transuranic elements. The model itself was largely based on plutonium data. 

Noncarcinogenic Toxicity 

All animal toxicity studies with neptunium have employed Np-237. Because of its low specified 

activity (0.76 mCi/g), the chemical toxicity effects of Np-237 are often observed to the exclusion of 

radiation effects. Soviet data in this area were studied by Moskalev et a1 (NCRP 1988). The concern 

was not with the chemical effects. Although such effects might be a controlling factor in an acute 

exposure to Np-237, they would not be an important factor at .the usual levels concerning radiation 

protection, and certainly not at the very low levels of potential environmental exposure. Therefore, 

health effects are assessed only with respect to carcinogenicity 

Carcinogenicity 

The effects of neptunium exposure have not been studied in man. For radiation protection purposes, 

it has been assumed that radiation doses resulting from neptunium deposition in organs and tissues 

will result in biomedical effects similar to those observed following the exposure of humans to other 

sources of ionizing radiation. The very limited data on neptunium effects in animals provide no direct 

useful estimates of risk to humans. Although these data play no direct role in establishing neptunium 

standards, they can nevertheless help to validate these standards through comparisons with other 

animal studies employing other radionuclides. 

The long-term radiation effects of Np-237 have been studied only in rats. Genetic effects have not 

been studied. Bone cancer has been the predominant long-term effect of low-level injections of Np- 

237. Both lung and bone cancer incidences are elevated following inhalation exposure. There is no 

indication that neptunium at low exposure levels constitutes a unique health risk unpredictable from its 

general radiological characteristics. 
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- The 1987 NCRP recommendations for annual limits on Np-237 intake are as follows: 

Oral ingestion 0.6 pCi Based on nonstochastic limits 

Inhalation 0.005 pCi Based on nonstochastic limits 

2.0 pCi Based on stochastic limits 

0.010 pCi Based on stochastic limits 

The nonstochastic limit or dose equivalent applies to bone surface. 

The EPA has derived cancer slope factors for neptunium, and they are presented in Table B.II.1-1. 

B.II.1.4 Plutonium 

There are no reports on the chemical toxicity of plutonium; however, the fibrosis observed in the 

lungs of exposed animals and humans could be due to chemical interactions. The radiologic toxicity 

of plutonium involves bone necrosis, bone and lung cancer, and detrimental effects on the 

reproductive system. Also, toxic effects are observed in offspring of pregnant animals exposed to 
plutonium. No ingestion data specific to plutonium are available. 

Among the plutonium isotopes, the short-lived Pu-241 is especially toxic because of the high energy 

associated with its alpha particle emission. The toxicity of plutonium compounds is based primarily 

on the very high radiotoxicity of the plutonium atom and secondarily upon whatever atoms or 

combinations of atoms they might contain (Sax 1989). When inhaled, plutonium is retained in the 

lungs with an effective half-life that varies from hundreds of days for plutonium oxides to tens of days 

for more soluble forms. A significant portion of the plutonium oxide that leaves the lungs is 

translocated to the tracheobronchial lymph nodes. Plutonium solubilized within the lungs is 

translocated to the liver and skeleton where it is very tenaciously retained (Klaassen 1986). 

In a classic long-term toxicity study performed by Bair et al., the effects of inhaled plutonium oxide 

were studied in beagle dogs for up to 10 years following inhalation exposure. At the highest levels of 

deposited activity, the dogs died within several hundred days with radiation pneumonitis and 

pulmonary fibrosis; at later times death was related to severe pulmonary fibrosis, and beyond 1000 

days, although pulmonary fibrosis was still prominent, death was due to primary pulmonary 

neoplasia. The most common neoplasm was bronchioloalveolar carcinoma (Klaassen 1986). Hahn et 

al. (1983), using data reported by Bair and Thomas (1976), calculated the risk factor for Pu-239 alpha 
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irradiation of the lungs to be 600 lung tumors per million rad to lung, or, assuming an RBE of 20, 30 

lung tumors per millirem to lung. 

Human data for plutonium exposure are available. Among workers contaminated, the case histories 

have been documented of 26 men who worked with plutonium during World War 11. The initial body 

burden of these workers was between 540 and 229,500 pCi (reported as between 20 and 8500 

Becquerel), and 11 of them received doses exceeding the maximum allowed by the International 

Commission for Radiological Protection. After a medical follow up of 37 years, 2 members of this 

group died of myocardial infarction and accidental trauma, respectively, compared to the 6.6 deaths 
, 

expected on the basis of the adjusted rates for white males. Their 1982 exam provided no evidence 

that 37 years of exposure to internally deposited plutonium had adverse effects on their health (Seiler 

1988). 

Less toxicity data are available on trans-plutonium radionuclides such as americium and curium; 

however, the data that are available indicate a qualitative similarity to the toxicity of plutonium. 

McClellan, et al. (1972) noted that inhaled americium and curium, even as oxides, appeared more 

soluble than inhaled plutonium and rapidly translocated to the liver and skeleton. (Klaassen 1986) 

Carcinopenicity 

The EPA classifies all radionuclides as weight-of-evidence Group A substances (human carcinogens), 

based on their characteristic of emitting ionizing radiation and on the extensive epidemiologic data 

associating exposure with radiogenic cancers in humans @PA 1992d). The carcinogenicity of Pu-238 

(the predominate plutonium isotope at the FEMP) from internal exposure is due to alpha particles. 

The EPA (1992d) has reported cancer potency slope factors for the plutonium isotopes, and these are 

presented in Table B.II.1-1. 

B.II.1.5 Radium and Radon 

Noncarcinogenic Tox ici tu 

No chemical toxic effects of exposure to radium has been documented, and the EPA has not 

developed an RfD for radium; therefore, the health hazard for radium is associated with potential 

radiocarcinogenic effects. 



FEMP-OU02-4 FINAL 
January 21, 1995 

Carcinogenicity 

Four isotopes of radium occur naturally, Ra-223 (actinium series), Ra-224 and Ra-228 (thorium 

series), and Ra-226 (uranium series); radium is ubiquitous in the earth’s crust and common in 

groundwater, mineral deposits, soil, food products, and common building materials. Ra-226 has the 

longest half-life (1600 years) of the radium isotopes and decays by alpha particle emission. Ra-223 

and Ra-224 are also alpha-particle emitters, and Ra-228 is a beta-particle emitter. The primary uses 

of radium are for manufacturing luminous dials and instrument faces and for internal radiation 

therapy. Thus, the bulk of human data on the effects of radium intake are available from studies of 

radium-dial painters and medical patients who have been administered therapeutic doses of radium. 

Radium introduced into the body generates decay products, including gaseous isotopes of radon. Rn- 

222 generated in the body persists long enough that it easily diffuses into the bloodstream and 

accumulates in the sinuses, significantly reducing the alpha dose to the radium accumulating tissues 

but increasing the dose in the sinuses. Ultimately the bone tissues are the principal site of radium 

accumulation because of the similar chemistry of radium and calcium (NAS 1988). In the bone 

tissues, radium is initially deposited in endosteal bone surface tissue. There is then a redistribution to 

the bone volume, where the radium resides with a long retention time. 

Dose ResDonse Data - Human and Animal 

The following discussion of the health effects of radium exposure is summarized from the report of 

the BEIR IV Committee on radon and other alpha emitters (NAS 1988). The epidemiological studies 

of humans were initially stimulated by the appearance of cancer and other adverse health effects 

associated with occupational exposures to Ra-224, Ra-226, and Ra-228 (by the radiumdial painters). 

The dial painters had the potential to ingest significant quantities of radium that were known to be 

harmful. The second most significant study group comprised ankylosing spondylitis patients, who 

were administered doses of radium solutions for therapeutic reasons. Most of the other studies 

focused on bone cancer, cancer of the paranasal sinuses, and cancer of the mastoid air cells, because 

the association of these effects with radium exposure was well known. 

Although epidemiological investigations have documented the association between radium exposure 

and carcinogenic effects, there has been considerable debate over the dose-response relationship 

involved. Bone cancer incidence has been evaluated as a function of a variety of parameters that 

represent a measure of radium exposure, such as absorbed dose to the skeleton, pure radium 
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equivalents, and cumulative rad-years (Evans 1966). The results indicated a nonlinear relationship fits 

the data. A separate analysis of the same bone cancer induction data confirmed the finding of a 

nonlinear fit (Mays and Lloyd 1972). .The conclusion from both of these analyses is that a linear 

nonthreshold relationship is likely to significantly over-predict cancer incidence at low doses. Later 

reassessments presented a linear-quadratic-exponential dose-response relationship (Rowland et al. 

1971, 1978a, 1978b, 1983) and a dependence of incidence on the square of radium intake normalized 

to body weight (Marshall and Groer 1977). 

Two extensive studies of ankylosing spondylitis patients treated in Germany with solutions of Ra-224 

are most noteworthy. In the first, a 900-patient cohort treated with a Ra-224 colloid during the 

period from 1946 to 1951 with a follow-up period for more than 30 years, revealed bone cancer 

incidence associated with the high absorbed doses from the therapeutic treatments (Spiess 1969; Spiess 

and Mays 1970, 1973). In the second study, a cohort of about 1400 patients treated with small doses 

of Ra-224 for ankylosing spondylitis showed a similar association between dose and cancer induction 

(Spiess 1969; Spiess and Mays 1970, 1973). The analyses were consistent with a variety of dose- 

response relationships; however, none can be disproved because of the scatter in the data. 

Cancers of the paranasal sinuses and the mastoid air cells have been associated with exposure to Ra- 

226 and Ra-228 since the 1930s (Martland 1939). These effects were initially seen in the radium-dial 

painters, who received high absorbed doses from the quantities of radium they ingested. Excess 

incidence is evident when compared to the natural incidence, which is very low. After exposure to 

radium, these types of cancers were expressed later than bone cancers (Evans et al. 1969; Finkel et 

al. 1969; Rowland et al. 1971; Rundo et al. 1986). 

As discussed above, Rn-222 generated in the body persists long enough that it easily diffuses into the 

bloodstream and accumulates in the sinuses, significantly increasing the dose in the sinuses. Studies 

of cancers of the sinuses and mastoid cells conducted in beagle dogs injected with a variety of alpha- 

emitting radionuclides revealed excess incidence of these cancers (Schlenker 1980). Not all of the 

tumors were induced by alpha emitters that produce a gaseous decay product; therefore, a gaseous 

decay product was not essential to induction. Nevertheless, the risk of these cancers from Ra-226 and 

its decay products (including Rn-222) is considered significantly greater than from other alpha- 

emitting radionuclides. 
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The incidence of leukemia and other blood diseases among the radium-dial painters has been linked to 

radium ingestion. Martland (1931) demonstrated development of anemias and leukopenia (low 

leukocyte count) in the dial painters. Evans’ study (1966) included leukemia and anemia as possible 

effects of radium accumulation in the body. Finkel et al. (1969) discovered cases of leukemia and 

aplastic anemia in studies of the radium-dial painters exposed from 1918 to 1933. Among a cohort of 

634 female dial painters first employed before 1930, three deaths were attributed to leukemia 

(Polednak 1978). This final study exceeded expectations because the natural incidence of leukemia is 

very low. An epidemiological study of 1285 women employed as dial painters before 1930, and 1185 
employed between 1930 and 1949 (when radium contamination and exposures were much lower) 

revealed standard mortality ratios of 73 and 221, respectively (Stebbings et al. 1984). However, the 

most comprehensive and definitive study of U.S. dial painters include all workers employed before 

1970 (Spiers et al. 1983). Ten cases of leukemia were found among the worker cohort of 2940 

persons. The expected number of natural cases for this group would be 9.2. The study concluded 

that the incidence in the cohort does not differ significantly from natural incidence (Spiers et al. 

1983). In summary, the accumulation of very high levels of radium is associated with severe anemias 

and leukemia (NAS 1988). However, at lower levels of accumulation, such as those experienced by 

the majority of U.S. radium-dial painters, especially in later years, the accumulated radium does not 

appear to significantly increase the risk of leukemia (NAS 1988). , 

The BEIR IV Committee presented a cancer risk factor of 200 x l o 6  per rad for bone sarcomas from 

protracted exposure to radium in its report on radon and other alpha emitters (NAS 1988). 

B.U. 1.6 Radon and Progeny 

Toxicity 

There are no known toxic effects of exposure to radon gas or its short-lived progeny. However, 

short-lived radon progeny decays to relatively long-lived lead. Because lead is a chemical toxicant, 

significant accumulations of radon pose a potential source of lead for exposure pathways to receptors. 

Carcinogenicity 

Exposure to air contaminated with radon gas and associated airborne progeny has been linked to 

increased risk of lung cancer. The risk is attributed to inhalation of the short-lived progeny of radon 

that are attached to particulates, which lodge in the lung passages and produce a radiation dose that 

causes lung cancer. Radon progeny that do not lodge in the lung passages are exhaled, and do not 
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deliver a radiation dose. Lung cancer results when the bronchial epithelium of the lung passages is 

exposed to alpha particles emitted from decaying radon progeny (i.e., Po-214 and Po-218) lodged in 

the lung passages. 

Three isotopes of radon are of potential concern, one associated with each of the three natural decay 

series. Rn-222, Rn-220, and Rn-219 are members of the uranium, thorium, and actinium decay 

series, respectively. Rn-222 is the isotope of primary concern because its half-life 3.82 days and 

mobility as an inert gas facilitate its outdoor and indoor migration, thus potentially exposing receptors 

to elevated concentrations of Rn-222 and its short-lived progeny. Rn-220 (half-life, 55.6 seconds) 

and Rn-219 (3.96 seconds) are generally of less concern because their very short half-lives often 

result in decay before these can migrate and accumulate in elevated quantities where receptors may be 

exposed. For example, all three isotopes of radon may be of concern in the air in buildings that 

contain the appropriate parent radionuclides (in the form of surface contamination or drummed 

material, for example). At the FEMP, however, Rn-220 and Rn-219 are not expected to be released 

from a source such as the K-65 silos because their short half-lives cause them to decay before 

migrating out of the waste matrix or out of the containment provided by the silos. 

Dose ResDonse Data - Human and Animal 

The following discussion regarding the health effects of exposure to radon and radon progeny is 

summarized from the report of the BEIR IV Committee on radon and other alpha emitters 

(NAS 1988). The radiological effect of concern from exposure is lung cancer. 

The lung cancer hazard associated with working in underground mines was first recognized by 

Harting and Hesse in 1879 as a result of autopsies of European miners (Harting and Hesse 1879). 

The most important human populations studied with regard to radon progeny exposure were the 

underground miners exposed to widely differing concentrations of airborne Rn-222 progeny in mines 

(NCRP 1984b). The lung cancer mortality risk estimates for radon progeny exposure published by 

the BEIR IV Committee (NAS 1988) were based on an epidemiological study of these underground 

miner populations. The assessment of the risk from exposure to radon progeny by the BEIR IV 

Committee represents the most recent comprehensive examination of estimated health risks associated 

with exposure. 
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The BEIR IV Committee relied heavily on data from four principal studies of miners: Ontario 

uranium miners, Saskatchewan uranium miners, Swedish metal miners, and Colorado Plateau uranium 

miners. Underground miners exposed to radon progeny (in the mines) have an increased risk of lung 

cancer, as demonstrated in these epidemiological study populations. Animal models experimentally 

exposed to airborne radon progeny also developed lung cancers. To supplement the information 

available from the human epidemiological studies, animal model studies have provided information on 

the dose-response relationship and the effects of variations in the exposure rate, physical 

characteristics of the lungs, and air quality. Thus, both human epidemiological data and animal 

experimental data indicate that exposure to radon progeny induces lung cancer. The data also 

describe the relationship between exposure and health effect as a function of influencing factors. 

In its study of the human epidemiological data, the BEIR IV Committee has reevaluated the primary 

data (Le., exposure histories and mortality) for the four principal epidemiological study groups of 

underground miners exposed to radon progeny. From this reevaluation, the committee has estimated 

the risk of developing fatal lung cancer. The risk from lifetime exposure to radon progeny is 350 x 

10" excess fatal lung cancers per cumulative working level month (WLM) as exposure. The WLM is 

defined as the cumulative exposure to an airborne concentration of short-lived radon progeny (equal to 

one working level) for a period of one working month. It must be noted that this estimate, quantified 

as fatal lung cancFr risk, was based primarily on epidemiological studies of humans and is expressed 

per unit cumulative exposure to progeny (WLM"). The EPA slope factors addressing cancer 

incidence were based on calculated radiation doses to organs and tissues and are expressed per unit 

radioactivity intake (pCi-'). Thus, the EPA and BEIR IV risk estimates are not directly comparable. 

The EPA cancer slope factors were used to assess risk attributable to radon and radon progeny 

exposure. It is also noted that EPA has adopted a nominal risk estimate of 360 x lod per WLM for 

use in NESHAPS (EPA 19891). This estimate was based primarily on EPA's consideration of the 

BEIR IV assessment; however, EPA did average radon risk estimates derived from BEIR IV and 

ICRP models to calculate the estimate of 360 x lod per WLM. 

I 

Although the carcinogenicity of radon progeny is established and the hazards of exposure during 

mining are well recognized, the hazards of exposure in other environments have not yet been 

adequately quantified (NAS 1988). A few exploratory epidemiological studies of lung cancer risk 

associated with radon progeny exposure in homes have been conducted; however, the results are 

inconclusive and inadequate for the purpose of risk estimation (NAS 1988). 
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0 The model developed by the BEIR IV Committee may be used to estimate risks under other 

environmental conditions to which persons may be routinely exposed; however, it must be recognized 

that the committee's model was based on epidemiological evaluations of occupational exposure 

conditions in underground mines. Therefore, assumptions must be made regarding the similarity of 

exposed populations, levels of exposure, and factors such as cigarette smoking, when using the model 

for nonoccupational conditions such as the indoor home environment. 

Using the BEIR IV risk factor (NAS 1988) of 350 x 10" WLM-' for lung cancer mortality from 

inhalation of Rn-222 and progeny, and by assuming 51.5 working months per year (8760 hours per 

year divided by 170 hours worked per month), 100 pCi Rnlliter air, short-lived Rn-222 progeny 

present in 50 percent equilibrium, and an inhalation rate of 20 m3/day for 365 daydyear, one can 

derive a lung cancer mortality risk factor of 1.2 x 10" per pCi. The EPA cancer slope factor from 

HEAST for inhalation of Rn-222 plus progeny is 7.7 x lo'* per pCi @PA 1992b). It must be noted 

that the BEIR IV risk estimate pertains to lung cancer mortality, while the EPA cancer slope factors 

all pertain to cancer induction rather than cancer fatality. 

0 B.II.1.7 Ruthenium-106 

Pharmacokinetics 

The biochemistry and metabolism of ruthenium and its salts have not been investigated in detail. 

Ruthenium chelates are readily absorbed and rapidly excreted. A transient retention of ruthenium 

occurs in the kidneys, muscle, liver, bone, and probably also in the lungs during experiments using 

radioruthenium chloride. 

Once absorbed into the bone, ruthenium is retained for a long time &&nard 1988). 

The EPA (1993~) has derived a gastrointestinal absorption factor for ruthenium of 0.05, equivalent to 

5 percent. 

Noncarcinogenic Toxicitv 

Most ruthenium salts are considered to be slightly toxic, but fumes of ruthenium tetroxide and of 

ruthenium heated in air are highly injurious to the eyes and the lung and can produce nasal 

ulcerations. e 
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Acute LDs values after intraperitoneal administration of RuCI, range from 108 mg/kg (mouse) to 360 

mg/kg (rat); after oral treatment, they range from 210 mg/kg (guinea pig) to 460 mg/kg (mouse). 

RuCI,OH is less toxic: acute LDs values are 660 mg/kg (mouse) and 1250 mg/kg (rat) after oral 

administration, and 225 mg/kg (mouse) after intraperitoneal administration. 

Ruthenium red is a known antagonist of Ca+2 and inhibits Ca+2 transport and binding in mitochondria 

membranes and muscle tissues. This salt also inhibits Ca"-ATPase activity. 

Ruthenium red is also an antagonist of the depressive action of noradrenaline and 5- 

hydroxytryptamine on cortical neurons, and by action on neurotransmitters it can produce paralysis 

and convulsions in laboratory animals &&nard 1988). 

Carcinopenicity 

The EPA has derived cancer slope factors for Ru-106, which are presented in Table B.II.l-1. 

B.II.1.8 Strontium 

Pharmacokinetics 

Wenning and Kirsch (1988) reported that the gastrointestinal absorption of soluble strontium 

compounds ranges from 5 to 25 percent of the ingested dose and the EPA (1992d) has derived a 

gastrointestinal absorption efficiency factor of 0.3. Insoluble strontium compounds are absorbed to 

about 5 percent. Data regarding inhalation or dermal absorption has not been located. 

Strontium is an alkaline earth metal similar in chemical behav,ior to calcium (Wenning and Kirsch 

1988). About 99 percent of the body burden is in the skeleton. Excretion is principally in the urine. 

Noncarcinogenic Toxicity 

Stable strontium has induced'rachitic changes in the bones, particularly of the young (EPA 1992d). 

Presumably, Sr-90 would also induce rachitic changes in bone. The concern at the FEMP, however, 

is with the radiological effects (carcinogenicity) of Sr-90, rather than the noncarcinogenic toxicity. 

Carcinogenicity 

The EPA (1992d) has assigned stable strontium to cancer weight-of-evidence Group D, indicating it is 

not classifiable as to humans carcinogenicity. Quantitative cancer risk estimates were not derived for 
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Group D substances. The EPA classifies all radionuclides as Group A substances (human 

carcinogens), based on their characteristic of emitting ionizing radiation and on the extensive 

epidemiologic data associating exposure with radiogenic cancers in humans @PA 1992d). The EPA 

(1992d) has derived cancer potency slope factors for Sr-90, and its radioactive decay product of 3.6 x 

lo'" per pCi for ingestion and 6.2 x 10'" per pCi for inhalation exposure.. There is no slope factor 

for external exposure to Sr-90, which does not emit penetrating radiation (gamma- or x-rays). 

B.II.l.9 Technetium 

Noncarcinogenic Toxicity 

No isotopes of technetium are stable (Clarke and Podbielski 1988). Lethality due to radiation toxicity 

usually occurs before the nonradiologic effects of technetium become manifest; hence, little is known 

of the metabolic effects of the element. 

Carcinogenicitv 

The EPA classifies all radionuclides as weight-of-evidence Group A substances (human carcinogens), 

based on their characteristic of emitting ionizing radiation and on the extensive epidemiologic data 

associating exposure with radiogenic cancers in humans (EPA 1992d). The internal carcinogenicity of 

Tc-99 is due to its emission of beta particles (Clarke and Podbielski 1988). The EPA (1992d) has 

derived cancer potency slope factors for Tc-99 of 1.3 x 10 l2  per pCi for ingestion, 8.3 x 10'l2 per pCi 

for inhalation, and 6.0 x l O I 3  per pCi yrlg for external exposure. 

B.II.l.10 Thorium 

Noncarcinogenic Tox ici tv 

No toxic effects of exposure to thorium have been documented, and the EPA has not developed an 

RfD for thorium; therefore, the health hazard for thorium is associated with its potential 

radiocarcinogenic effects. 

Carcinogenicitv 

Natural thorium is present in the earth's crust as a primordial element. Th-232 isotope accounts for 

approximately 100 percent of the mass abundance of thorium; however, the other isotopes of thorium 

exist as members of the three natural decay series. The half-life of Th-232 is very long 

(approximately 10 billion years); thus the specific activity is relatively low and the rate of decay is 0 
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slow. Th-232 decays by alpha particle emission, as do most of the progeny in the thorium natural 

decay series. 

Thorium has historically been used as a medical imaging agent, because it is a heavy atom that 

provides contrast in radiographic imaging. In this role thorium has been used commercially as 
Thorotrast, a 25-percent colloidal solution of thorium dioxide. The following discussion of the health 

effects from thorium exposure is summarized from the report of the BEIR IV Committee on radon 

and other alpha emitters (NAS 1988). 
- 

Thorotrast has been used extensively in the United States, Europe, and Japan as an intravascular 

contrast agent for cerebral and limb angiography. Thorotrast has also been injected into the spleen 

for hepatolienography and into nasal and paranasal sinuses. These uses of Thorotrast result in 

deposition of the thorium (and subsequent decay products) in tissues and organs of the body, most 

frequently in the reticuloendothelial tissues in bone ( AS 1988). Once deposited in these tissues, 

alpha particle emissions from the decay of Th-232 and its progeny irradiate the tissues for long 

periods of time at low-dose rates. 

37 

Dose-ResDonse Data - Human 

The data on human health effects of thorium exposure are based primarily on epidemiological studies 

of Thorotrast patients. The five long-term studies include German, Portuguese, Japanese, Danish, 

and American patients. In the German study (van Kaick et al. 1978a, 1978b, 1983, 1984a, 1984b, 

1986), 5159 Thorotrast patients and 5151 controls were followed since 1933 and 1935, respectively. 

The Thorotrast patients underwent intravascular injections of Thorotrast to enhance the imaging of 

cerebral and limb angiography. The results of the follow-up analysis indicated an excess of malignant 

cancers, most notably liver cancers and leukemias, among the patients relative to the controls. 

The Portuguese study (Abbah 1973; da Motta et al. 1979; Horta et al. 1978) involved about 2500 

Thorotrast patients and 2000 controls with a follow-up period of about 30 years. The patients were 

exposed to Thorotrast from 1929 to 1955, with roughly 60 percent receiving Thorotrast doses for 

cerebral angiography. The results of the study show a significant excess of malignant cancer deaths 

among the patients compared to the control group. Particularly notable were the excess patient liver 

malignancies compared to the controls. 
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The Japanese study (Kato et al. 1979, 1983; Mori et al. 1979a, 1979b, 1983, 1986) included 282 

Thorotrast patients who were administered Thorotrast for angiography and hepatolienography during 

World War 11. The follow-up period spanned 38 to 46 years, and results revealed that patient 

mortality from malignant liver cancers, other malignant cancers, blood diseases, and cirrhosis of the 

liver was significantly higher' than in the control group. 

The Danish study (Faber 1973, 1977, 1978, 1979, 1983, 1986) involved 1319 Thorotrast patients 

injected with Thorotrast from 1935 to 1946. The epidemiological analysis revealed excess 

gastrointestinal malignancies, liver malignancies, malignancies of the lung, and leukemia deaths in 

patients compared to control individuals. The excess of liver malignancies and leukemias was most 

notable in the study. 

The American study (Falk et al. 1979) is a preliminary epidemiological assessment of Thorotrast 

patients exposed from 1964 to 1974. All patients had received Thorotrast for either 

hepatolienography or cerebral angiography. A 1 iver cancer incidence was evident in the investigation 

and is reportedly continuing to increase. Further follow-up of these individuals is needed, 

All five of these human epidemiological studies indicated an excess of malignant cancers among the 

Thorotrast patients compared to the controls: The excess malignancies were predominantly of the 

liver and blood (leukemia) types. 

Estimation of Excess Risk from Thorotrast Administration 

The human epidemiological evidence from the studies of Thorotrast patients represents the primary 

source of data from which estimates of risk have been derived (NAS 1988). These data can be used 

to derive estimTtes of risk for liver cancer and leukemia; however, such estimates strictly apply only 

to conditions of intravascular Thorotrast injection. The BEIR IV committee derived a risk estimate of 

up to 300 x 10" per rad of alpha particle radiation to the liver, and emphasized that these estimates 

are for Thorotrast, not thorium. The emphasis is because the dosimetry of other isotopes of thorium 

differs from that of Th-232 in the Thorotrast colloid form. BEIR IV also derived a risk estimate of 

up to 60 x 10" per rad of alpha radiation to bone marrow for leukemia, and a value of up to 120 x 

lod per rad of alpha radiation to the skeleton without marrow for bone cancer (NAS 1988). 

, 
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Dose ResDonse Data - Animal 

Experimental studies of animals administered modified Thorotrast solutions provide insight into the 

possible influence of Thorotrast on 'carcinogenicity in humans from a "foreign body effect" (i.e., from 

the colloid solution), or a toxicological effect of the thorium in addition to a radiation dose effect. 

Studies of mice administered Thorotrast solutions fortified with Th-230 to increase the specific 

activity of alpha emission delivering radiation dose to tissues, conventional Thorotrast, and zirconium 

dioxide solution (Zirconotrast) have provided evidence of increased carcinogenicity of Thorotrast 

relative to Zirconotrast (Bensted 1967). Rabbits injected with Th-230 enriched Thorotrast revealed a 

shortened latency period associated with the higher specific activity solution (Faber 1973). In mice, 

rabbits, rats, and dogs, the metabolic distribution of Thorotrast and other colloid solutions (including 

zirconium and hafhium dioxide colloids) has indicated that 1) the organ distribution of the Thorotrast 

and associated progeny in these animals is comparable to that in humans (Riedel et al. 1979, 1983) 

and 2) the other colloids fail to reveal significantly different effects attributable to their distributions 

compared to the Thorotrast (Riedel et al. 1979, 1983). 

. 

A study of dose response and possible foreign body effect in rats (Wesch et al. 1973, 1983) was 

conducted by administering different Th-230 enrichments of Thorotrast (causing variations in dose 

rate) and by administering different volumes of Thorotrast (dilutions maintaining constant dose rate). 

The results demonstrated that the frequency of cancers follows a linear dependence with dose rate. 

However, varying the volume of Thorotrast administered did not correlate with frequency of 

induction. Although cancer risk did not increase with the volume of Thorotrast at a constant dose 

rate, the latent period was shortened (Wesch et al. 1973; 1983). 

In additional studies of rats injected with Zirconotrast enriched with Th-228, the number of induced 

cancers increased, and the induced cancers were similar to those induced in humans by Thorotrast 

(Wesch et al. 1986). The frequency of cancer induction was found to be dose-rate dependent, and the 

Zirconotrast without Th-228 did not induce excess cancers (Wesch 1986). 

In summary, the animal experimental evidence indicates that Thorotrast induces cancers as a result of 

the radiation dose delivered by the solution. The physical presence of particles in the colloid solution 

and the chemical effect of the thorium are not likely to influence the induction of cancer (NAS 1988). 

The EPA derived slope factors are presented in Table B.II.1-1. 

. .  
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B.II.1.11 Uranium 

Pharmacokinetics 

In general, uranium compounds are not easily absorbed across the human gastrointestinal tract. 

Soluble uranium compounds demonstrate the best absorption. In a study in which patients drank a 

solution of uranyl nitrate hexahydrate, a water soluble compound, only 0.5 to 5 percent of the dose 

was absorbed (Hursh et al. 1969). Recent uranium metabolic models estimated absorption from the 

gastrointestinal tract to the blood to be 0.6 percent (Wrenn et al. 1987). Although human data 

concerning absorption by dermal exposure are sparse, water-insoluble uranium compounds were not 

absorbed in significant quantities across the skin (Yuile 1973) and are not believed to pose a . 

significant risk to humans by this exposure route. 

Once absorbed into the bloodstream, uranium compounds are metabolically converted to uranyl ions. 

The uranyl ion acts as a ligand in the systemic circulation, binding to the plasma proteins and 

bicarbonate. Although this uranyl-bicarbonate complex is stable at the pH of the plasma, the pH of 

urine favors dissociation of the complex. This leaves the uranyl ion free to bind to the tissues in the 

proximal tubule wall of the nephrons of the kidneys, resulting in cellular necrosis (Leggett 1989). 

As well as being the only soft tissue that stores uranium in any appreciable quantity, the kidneys are 

the main organs of excretion (Hursh and Spoor 1973). Approximately 70 percent of an intake of 

uranium has been estimated to be excreted by the kidneys within 24 hours of intake (Berlin and 

Rudell 1979). Uranium that is not excreted is stored in the kidneys and bones. Binding to the bone 

is thought to be caused by the affinity of uranium for the phosphate groups in the bone structure. 

Toxicity 

Dose-ResDonse Data - Human 

Exposure to uranium, a chemical toxicant, leads to nephritis in the kidneys. Data on human exposure 

to uranium compounds were collected from 1940 to 1960 in acute studies on terminal and volunteer 

patients. Single injections of 70 to 100 pg/kg of uranium nitrate to terminally ill patients resulted in 

proteinuria and increased levels of catalase in the urine (Berlin and Rudell 1979; Luessenhop et al. 

1958). In another study, patients were given uranyl nitrate injections ranging from 6.3 to 71 pg/kg. 

One of the early signs of renal damage, the appearance of the enzyme catalase in the urine, occurred 

in patients receiving 55 to 71 pg/kg (Hursh and Spoor, 1973; Leggett, 1989). 
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Dose-Response Data - Animal Models 

Animal models have demonstrated a of variation of responses in acute intravenous toxicity studies. 

Rabbits and guinea pigs appear to be the most sensitive. The acute intravenous toxicity of soluble 

uranium compounds such as uranyl nitrate has been shown to be very high; the approximate dose at 

which 50 percent of the test organisms do not survive (LDS) for rabbits is 0.1 mg/kg, for guinea pigs 

0.3 mg/kg, for rats 1 mg/kg, and for mice 10 to 20 mg/kg (Stokinget 1982). 

In chronic animal studies sublethal threshold doses of uranium have been demonstrated (Leggett 

1989). Although the exact mechanism of tolerance is not known, it is believed that regenerated 

kidney tissue is associated with tolerance. When uranium exposure ceases, the regenerated epithelium 

transforms into normal renal tubular tissue (Yuile 1973). 

An extensive chronic feeding study was performed on rabbits, rats, and dogs for periods of 30 days, 

1 year, and 2 years (Maynard and Hodge 1949). These animals received uranium doses of 2.8, 14, 

and 71 mg/kg/day in the diet. Rabbits were maintained for 30 days, dogs for 1 year, and rats for 1 

to 2 years. For all species, water soluble compounds were more toxic than insoluble compounds. 

The lowest observed adverse effect levels (LOAELs) were established for all compounds and each 

species (Maynard and Hodge 1949). In all cases, the LOAEL could be established within the first 30 

days @PA 19910. Of the three species, rabbits appeared to be the most sensitive, with renal damage 

exhibited at all administered dose levels. The renal damage was judged to be only moderate at the 

lower doses, but moderately severe at the highest dose. Based on this study, the EPA has established 

the lowest uranium dose of 2.8 mg/kg/day as the LOAEL (EPA 19919. 

Basis for Reference Dose 

The EPA (19919 has established an RfD for uranium of 3 pg/kg/day. In lieu of a no observed 

adverse effect level (NOAEL), the RfD was based on the LOAEL of 2.8 mglkglday (Maynard and 

Hodge 1949) and an uncertainty factor of 1000. The uncertainty factor accounts for intraspecies and 

interspecies variability in toxicological response and for the use of the LOAEL rather than an 

NOAEL. No factor was included for the short duration of the exposure (30 days), because it has 

been shown that chronic nephrotoxic effects can be adequately characterized with' experiments of 

acute/subacute duration (EPA 199 lb). 
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Carcinogenicity 

Uranium can induce cancer as a result of intake into the body through inhalation or ingestion 

pathways. The induction of cancer results when organs and tissues of the body are exposed to alpha 

particles emitted from decaying uranium atoms. Alpha particles are energetic emissions that cause 

molecular ionizations in a very dense pattern along a short path through matter. The effect of an 

alpha particle is highly localized due to the short path length traveled (low penetrability) and the 

ability of the particle to produce many ionizations. The ionization events cause biological damage 

believed to be responsible for inducing cells to become cancerous. Although other energetic 

emissions from radioactive decay of atoms (such as beta particles and gamma rays) also cause 

molecular ionizations, these radiations do not produce the density of ionizations that alpha particles 

produce. D e  dense pattern of ionizations caused by alpha particles and the.low penetrability of alpha 

particles are the factors that determine uranium is an internal exposure hazard. Alpha particles are 

not an external exposure hazard because they do not penetrate sensitive tissues from outside the body. 

The outer layers of the skin stop the alpha particles before they can penetrate and damage sensitive 

tissues of inner layers. 

The type of uranium (Le., natural, enriched, or depleted) under consideration is important because 

different types of uranium have different specific activities (the amount of radioactivity per unit 

mass). The value of the specific activity of the uranium reflects the number of alpha particles emitted 

per unit mass. This has a direct impact on the magnitude of the radiological dose delivered internally 

after the uranium enters the body. Naturally occurring uranium and uranium processed from natural 

uranium is a mixture of U-234, U-235, and U-238. The difference between natural, enriched, and 

depleted uranium is defined by the percent U-235 mass enrichment. The higher the U-235 

enrichment, the higher the specific activity of the mixture. 

Dose-Response Data -. Human 

. The following discussion of data concerning human health effects of uranium exposure is summarized 

from the report of the BEIR IV Committee on radon and other alpha emitters (NAS 1988). 

Convincing epidemiological evidence of uranium-induced radiocarcinogenic effects in humans is 

difficult to obtain. Available epidemiological evidence has come from studies of workers involved in 

uranium mining and milling operations. It has been noted for some time that uranium workers are at 

risk of increased cancer mortality; however, inhalation of airborne radon progeny rather than uranium 

particulates is considered the predominant source of radiation damage to the respiratory tract in 
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uranium miners. Simultaneous exposures to radon progeny and other elements present in uranium ore 

are considered confounding factors in those studies of uranium miners intended specifically to 

examine the radiological effects of exposure to uranium. 

Risk estimation for exposure to uranium is based heavily on the carcinogenic effects of other alpha- 

emitting radionuclides and on animal experiments involving exposure to uranium. Available human 

epidemiological studies are discussed below. 

Epidemiological surveys of uranium workers began in the United States in 1950 (Miller et al. 1956), 

and reports of increased cancer risk among uranium millers in Europe began appearing in 1959 

(Rockstroh 1959). In contrast, other studies have reported little evidence of a health hazard to 

workers in the uranium processing industry (Ely 1959). The BEIR IV committee (NAS 1988) 

cautioned that the validity of epidemiological studies on uranium effects must be considered in the 

context of the power or ability of the studies to detect an effect if one existed. This is important with 

regard to all of the available epidemiological studies on uranium effects. 

An early U.S. Public Health Service study of uranium miners and millers in the Colorado Plateau 

reported no increase in mortality in the cohort of uranium millers studied (Wagoner et al. 1964). A 

more detailed study with longer follow-up of the same cohort (Archer et al. 1973) revealed that the 

number of deaths available for analysis was almost equal to the expected number of deaths determined 

among controls. Interpretation of the results is complicated because, 1) exposure data were not 

presented, 2) the excess cases included three diagnostic categories, 3) precautions were not taken (or 

not stated) to exclude individuals with underground mining exposure through previous employment, 

4) and the analysis was not performed in relation to the length of exposure. Because of its weak 

epidemiological power, the study did not provide strong evidence that uranium has a specific effect. 

. 

Several studies of uranium workers exposed to enriched uranium have been performed. A study of 

workers at the enrichment facility in Oak Ridge between 1943 and 1947,indicated that the mortality of 

the study cohort was not increased for lung cancer, bone cancer, or nephrotoxic disorders (Polednak 

and Frome 1986). This study is weakened by data based on exposures of short duration (typically 1 

to 2 years), which does not provide conclusive evidence concerning health effects from long-term 

(chronic) exposure. A subsequent study of a cohort from the same population examined the lung 

cancer risk from inhaling uranium dust (Cookfair et al. 1983). The results indicated an increased risk 
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among the group of workers hired at, or over age 45, and the increased magnitude of risk was greater 

for higher exposures. 

The findings of a retrospective study of uranium mill workers from the Colorado Plateau conducted to 

examine the health risks of uranium exposure in the absence of uranium mining (Waxweiler et al. 

1983) were not statistically significant and are mitigated by the small number of deaths for workers 

employed for at least five years. The results did not reveal an increase in lung cancer deaths nor 

conclusively demonstrate an increased nephrotoxic effect. 

c 

Past epidemiological studies have failed to conclusively demonstrate health effects from chronic 

exposure to uranium dust involved in uranium mining and milling operations. However, this does not 

necessarily mean that the epidemiological data conclusively demonstrate the absence of effect. This is 

because the power of the studies was limited, weakened by short worker exposure durations, 

inadequate estimates of uranium exposures, and insufficient worker follow-up time to adequately 

evaluate long-term effects. 

In conclusion, chronic exposure to uranium should be controlled on the basis of nephrotoxicity more 

than by radiocarcinogenicity from alpha particle emissions (NAS 1988). Quantification of the risk 

from chronic exposure to uranium alpha particles cannot be determined from published 

epidemiological studies because of confounding factors and the limited power of the studies to detect 

increased rates of cancer incidence or mortality (NAS 1988). Therefore, the BEIR IV Committee's a 

risk estimate for uranium was based on the carcinogenic effects of other alpha emitting radionuclides 

and animal experiments involving exposure to uranium. The most probable radiogenic effect is an 

increase in bone sarcomas. The likelihood of sarcomas from exposure to naturally occurring uranium 

is considered low and demonstrable only if,a linear dose-response relationship is assumed (Mays et al. 

1985). If the dose-response relationship is quadratic, then virtually no effect would be expected from 

naturally occurring uranium. Assuming a linear dose-response relationship and a constant 

nonoccupational uranium intake of 1 Pci/day, then the risk of bone sarcoma induction over a lifetime 

is estimated to be 1.5 x l o 6  or 1.5 bone sarcomas per million persons (Mays et al. 1985). This is 

compared to a natural incidence of 750 bone sarcomas in the absence of excess exposure. 

Assuming a constant nonoccupational uranium intake rate of 1 pCi/day, an exposure frequency of 365 

daydyear, and a lifetime of 70 years, then a lifetime uranium intake of nearly 26,000 pCi is 
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- calculated. Using the risk factor from Mays (Mays et al. 1985) and dividing by the calculated 

lifetime intake, one can derive a risk factor of 5.9 x 10'" per pCi. A comparison of this risk factor 

with the cancer slope factors from HEAST for ingestion of U-234, U-235, and U-238 indicates that 

the ratios of the HEAST values to the former value are 2.4, 2.2, and 2.2, respectively. 

Dose-Resuonse Data - Animal Models 

The following discussion of experimental data concerning adverse health effects of uranium exposure 

in animal models is summarized from the report of the BEIR IV Committee on radon and other alpha 

emitters (NAS 1988). The effect of bone cancer induction is addressed first, followed by the effect of 

lung cancer induction. 

The discussion of human epidemiological evidence presented above identifies the bone surfaces as the 

most probable target tissue for exposure to uranium, and bone sarcoma as the carcinogenic effect of 

concern. Radiocarcinogenic effects, including bone sarcoma and head carcinoma, have also been 

observed in animals and humans from exposure to isotopes of radium, and studies involving exposure 

of mice to high specific activity U-232 and U-233 have also revealed an increase in bone sarcomas. 

Soviet researchers have demonstrated that highly enriched uranium, which has a high specific activity, 

induces bone sarcomas in rats. These results indicate that the intake of high specific activity, alpha- 

particle-emitting radionuclides increases the risk of these cancers in animals. It would be reasonable 

to expect high specific activity uranium to induce bone sarcomas in humans; however, the likelihood 

that low specific activity, naturally occurring uranium induces bone sarcomas is low. 

As stated in the discussion of human epidemiological evidence presented above an estimate of the 

excess risk of bone sarcoma in humans from chronic ingestion of uranium has been developed (Mays 

et al. 1985). This risk estimate was based on a linear dose-response relationship for Ra-226. 

Therefore, it was assumed that the response to alpha particles from uranium exposure is similar to the 

response to alpha particles from Ra-226. This assumption depends in part on the metabolic behavior 

of uranium relative to radium. There is evidence indicating that uranium seeks bone tissue in a 

manner similar but not identical to that of radium. U-233 administered to beagle dogs has been 

shown to initially deposit nonuniformly on bone surfaces; however, redistribution occurred (within 

approximately one year) to produce a distribution through the bone volume that was similar 'to the 

distribution of radium (Stevens et al. 1980). Distribution of uranium throughout the bone volume in 
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dogs has also been reported by Rowland and Farnham (1969) and Bruenger (personal communication 

with BEIR IV Committee, 1986 not available in bibliography). 

Another concern is the induction of malignant tumors in the lungs from exposure to uranium by 

inhalation. As previously discussed, uranium emits alpha particles, which can deposit a highly 

localized radiation dose to sensitive tissues in the passages of the respiratory tract if particulate 

uranium is deposited in those passageways. The effects of inhaling of insoluble forms of uranium 

have been studied in rats, dogs, and monkeys for both short and prolonged exposure scenarios (Leach 

et al. 1970, 1973). The affected sites were the tissues of the lungs and the pulmonary lymph nodes. 

Chronic inhalation of uranium in these studies produced fibrosis of lung tissue and induction of 

malignant lung tumors. Data from those studies involving dogs have been reanalyzed (Durbin and 

WreM 1975), leading to the conclusion that neoplastic changes (tumor induction) began in the 

epithelial cells of the lungs in 21 percent of the dogs after a cumulative lung dose of 160 rads. 

I 

Another study exposed rats to U-232 and U-233 (as uranyl nitrate) by inhalation, revealing an 

increase in malignant lung tumors and bone sarcomas (Ballou et al. 1980). However, the significance 

of the bone sarcomas (osteosarcomas) is questionable because the rats exposed to control aerosols also 

developed these tumors. The osteosarcomas are not statistically significant because of their 

appearance in the control rats. The results of this study of high specific activity U-232 and U-233 

uranyl nitrate could lead to the reasonable expectation that such exposure could induce malignant lung 

tumors in humans. However, the findings of this work do not provide the data needed to 

convincingly extrapolate a risk coefficient for human exposure. 

B.II.2 TOXICITY PROFILES: CHEMICALS 1 

B.II.2.1 2-Methvlnaohthalene 2 

Noncarcinogenic Toxicity 3 

Data located regarding the noncancer toxicity of 2-methylnaphthalene are limited to an oral lowest 

dose associated with lethality (LD,) in rats of 5000 mg/kg (Sax 1984). 

4 

Neither oral nor inhalation 5 

RfD or RfC values were located. 6 

Carcinogenicitv 7 

Data regarding the carcinogenicity of 2-methylnaphthalene were not located. 8 
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B.II.2.2 Acrvlonitrile 

Toxicity 

Short exposures at high concentrations show cyanide-type toxicity. In humans, symptoms include 

headaches, feelings of nausea, irritability, and apprehension. Prolonged exposure can result in death. 

Children may be more suspectable to acrylonitrile toxicity than adults. In animals, acrylonitrile has 

been shown to result in teratogenic effects when administered by either the inhalation or oral routes of 

exposure. Impaired reproductive capability has also been demonstrated in mice. Epidemiologic 

studies have associated acrylonitrile exposure in the workplace with increased incidence of lung 

cancer and possibly prostate cancer. In animals, acrylonitrile has been demonstrated to cause tumors 

at multiple sites, including the nervous system, gastrointestinal tract, Zymbal gland and mammary 

gland. Humans exposed to high levels of acrylonitrile in the workplace have complained of nasal 

irritation and an oppressive feeling in the upper respiratory passages (Wilson, 1944; Wilson et al., 

1948, Cited in ATSDR 1990b). Acute exposure of guinea pigs to acrylonitrile has resulted in severe 

pulmonary irritation and lung edema. In humans, severe cases of acrylonitrile poisoning have 

resulted in low-grade anemia (Wilson, 1944; Wilson et al., 1948, Cited in ATSDR 1990b). Some 

liver damage has been reported in humans after acute exposure to high doses. In workers exposed to 

high levels of acrylonitrile vapors, mild jaundice was diagnosed (Wilson, 1944, Cited in ATSDR 

1990b). Direct contact of acrylonitrile with the skin has resulted in erythema, desquamation, and 

slow healing (Dudley and Neal, 1942, Cited in ATSDR 1990b). Acute effects have been described as 

being a cyanide-type poisoning (Dudley and Neal, 1942; Vogel and Kirkendall, 1984, Cited in 

ATSDR 1990b) associated with acrylonitrile poisoning in humans include limb weakness, labored and 

irregular breathing, dizziness and impaired judgement, cyanosis and nausea, collapse, and convulsions 

(Baxter, 1979, Cited in ATSDR 1990b). Major metabolic pathways include cyanide and thiocyanate 

as products of acrylonitrile metabolism (Ahmed et al., 1983; EPA, 1980b; Langvardt et al., 1980; 

Pilon et al., 1988a, Cited in ATSDR 1990b). The formation of cyanide following oral exposure is 

greater than inhalation or subcutaneous exposure (Gut et al., 1975, Cited in ATSDR 1990b). Acute 

exposure of several species of animals have been reported to lead to convulsions and coma (Dudley 

and Neal, 1942, Cited in ATSDR 1990b). The genotoxicity of acrylonitrile has been extensively 

studied. Positive results have been observed for all end points evaluated: gene mutations, 

chromosomal aberrations, DNA damage, and cell transformation. Tests in Drosophila melanogasfer 

suggest that acrylonitrile may have the potential for genotoxicity in vivo. 
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Studies in rats by inhalation and oral exposure have all demonstrated that acrylonitrile is carcinogenic. 

Multiple tumor sites have been identified @io/dynamics, 1980a, 1980b, 1980c; Quast et al., 1980a, 

1980b, Cited in ATSDR 1990b). There is limited evidence that acrylonitrile is a human carcinogen. 

Exposure to acrylonitrile results in an increased incidence of lung cancer (O'Berg, 1980; O'Berg et 

al., 1985, Cited in ATSDR 1990b). Acrylonitrile exposure may result in an increased incidence of 

prostate cancer (Chen et al., 1987; O'Berg et al., 1985, Cited in ATSDR 1990b). EPA has classified 

acrylonitrile as a probable human carcinogen (EPA, 1988a). There is sufficient evidence in animals 

to show that acrylonitrile is carcinogenic, but the human evidence is limited. 

I 

B .II.2.3 Antimony 

Noncarcinogenic Toxicity 

Chronic oral exposure studies in animal models include two briefly reported lifetime drinking water 

studies with potassium antimony tartrate in rats and mice that reported reduced longevity in both 

species and reduced mean heart weight and altered blood chemistry in the rats (EPA 1992d). A 

verified chronic oral RfD of 0.0004 mg/kg/day was based on the rat study and an uncertainty factor 0 of 1000. 

Chronic effects from occupational exposure include irritation of the respiratory tract, pneumoconiosis, 

pustular eruptions of the skin called "antimony spots,'' allergic contact dermatitis, and cardiac effects, 

including abnormalities of the ECG and myocardial changes (Elinder and Friberg 1986, Cited in 

ATSDR 1991a). Cardiac effects were also observed in rats and rabbits exposed by inhalation for six 

weeks, and in animals (dogs and possibly other species) treated by intravenous injection. Inhalation 

RfC values are not available from the EPA. The heart, respiratory tract, and skin are the principal 

target organs for antimony. 

Carcinogenicitv 

Data were not located regarding the human carcinogenicity of antimony. Antimony fed to rats did not 

produce excess tumors (Goyer 1991), but a high frequency of lung tumors was observed in rats 

exposed by inhalation to antimony trioxide for one year (Elinder and Friberg 1986). The EPA 

(1991~) has not evaluated the carcinogenicity of antimony. 
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B.II.2.4 Aroclors 

NoncarcinoPenic Toxicity 

Aroclors-1016, -1221, -1242, -1248, -1254, -1260 are commercially mixtures of polychlorinated 

biphenyls (PCBs). Target organs for PCBs include the skin, liver, fetus, and neonate. Epidemiologic 

studies of women in the United States have associated oral PCB exposure with low birth weight or 

retarded musculoskeletal or neurobehavioral development of their infants (ATSDR 1991). Oral 

studies in animals have established the liver as the target organ in all species, and the thyroid as an 

additional target organ in the rat. Effects' observed in monkeys included gastritis, anemia, chloracne- 

like dermatitis, and immunosuppression. Oral exposure in animal models induced developmental 

effects, including retarded neurobehavioral and learning development in monkeys. Neither verified 

nor provisional chronic oral RfD values were located for any of the Aroclors. 

Occupational exposure to PCBs have been associated with upper respiratory tract and ocular irritation, 

loss of appetite, liver enlargement, increased serum concentrations of liver enzymes, skin irritation, 

rashes and chloracne, and in heavily exposed female workers, decreased birth weight of their infants 

(ATSDR 199 1). However, concurrent exposure to contaminants have confounded the interpretation 

of the occupational exposure studies. Animal models exposed by inhalation to Aroclor-1254 vapors 

exhibited moderate liver degeneration, decreased body weight gain, and slight renal tubular 

degeneration. Neither verified nor provisional chronic inhalation RfC values are available. 

Carcinogenicity 

The EPA (1991~) has classified the PCBs as cancer weight-of-evidence Group B2 substances 

(probable human carcinogens), bked on inadequate data for humans but suficient data for animals. 

The human data consists of several epidemiologic occupational and accidental oral exposure studies 

with serious limitations, including poorly quantified concentrations of PCBs and durations of 

exposure, and probable exposures to other potential carcinogens @PA 1992d). 

It is known that PCB congeners vary greatly as to their potency in producing biological effects. 

There is some evidence that mixtures containing more highly chlorinated biphenyls are more potent 

inducers of hepatocellular carcinoma in rats than mixtures containing less chlorine by weight @PA 

1993a). 
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The animal data consists of several oral studies in rats and mice with various Aroclors, Kanechlors or 

Clophens (commercial PCB mixtures manufactured in the United States, Japan, and Germany, 

respectively) that reported increased incidence of liver tumors in both species (EPA 1992d). The 

EPA (1991~) has presented a verified oral slope factor of 7.7 per mg/kg/day for all PCBs, based on 

liver tumors in rats treated with Aroclor-1260. 

B.II.2.5 Arsenic 

Noncarcinogenic Toxicity 

The only noncarcinogenic effects in humans clearly attributable to chronic oral exposure to arsenic are 

dermal hyperpigmentation and keratosis, as revealed by studies of several hundred Chinese exposed to 

naturally occurring arsenic in well water @PA 1992d). Similar effects were observed in persons 

exposed to high levels of arsenic in water in the western hemisphere. Occupational (predominantly 

inhalation) exposure was also associated with neurological deficits, anemia, and cardiovascular effects 

(Ishinishi et al. 1986). The EPA (1991e) has presented an RfD of 0.0003 mg/kg/day for chronic oral 

exposure, based on a NOAEL from the Chinese data and 'an uncertainty factor of 1. The principal 

target organs for arsenic are the skin, nervous system, blood and cardiovascular system. 

Carcinogenicitv 

Inorganic arsenic is clearly a carcinogen in humans (EPA 1992d). Inhalation exposure was associated 

with increased risk of lung cancer in persons employed as smelter workers, in arsenical pesticide 

applicators, and in a population residing near a pesticide manufacturing plant. Oral exposure to high 

levels in.well water was associated with increased risk of skin cancer. The EPA (1991~) has 

classified inorganic arsenic in cancer weight-of-evidence Group A (human carcinogen). An inhalation 

slope factor of 50 per mg/kg/day, based on'absorbed arsenic, was derived from occupational data. 

Applying an absorption factor of 0.3 yielded an inhalation slope factor of 15 per mg/kg/day, based on 

an ambient or inhaled dose. The slope factor based on the inhaled, rather than absorbed, dose is the 

corfect parameter to use in risk assessments. Assuming a human inhales 20 m3 of air per day and 

weighs 70 kilograms, the EPA (1991~) estimated an inhalation unit risk of 0.0043 m3/pg. EPA 

(1993a) proposed an inorganic arsenic ingestion unit risk of 5.0 x loe5 per mg/l. The equivalent oral 

slope factor is 1.75 per mg/kg/day assuming a 70 kg adult ingests 2 liters per day. "The uncertainties 

associated with ingested inorganic arsenic are such that estimates could be revised downward as much 

as an order of magnitude, relative to the risk estimates associated with most other carcinogens." 
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B.II.2.6 Beryllium 

Non_carc inogenicy  

Beryllium has a low order of toxicity when ingested because it is poorly absorbed from the 

gastrointestinal tract (Reeves 1986, Cited in ATSDR 1992b). Occupational exposure has induced 

dermatitis, acute pneumonitis, and chronic pulmonary granulomatosis (berylliosis). Berylliosis was 

also observed in humans living in the vicinity of a beryllium plant. Pulmonary effects also occurred 

in laboratory animals subjected to inhalation exposure. A verified chronic oral RfD value of 0.005 

mg/kg/day was based on a NOAEL of 0.54 mg/kg/day in a lifetime drinking water study with - 
beryllium sulfate in the rat, and on an uncertainty factor of 100 (EPA 1991~).  The target organs for 

inhalation exposure appear to be the lungs; target organs for oral exposure are not identified. 

Carcinogenicity 

The EPA (1991~) has classified beryllium in cancer weight-of-evidence Group B2 (probable human 

carcinogen), based on inadequate human data but sufficient animal data. The human data consist of 

occupational studies that weakly associate exposure with increased risk of lung cancer, but 

confounding variables were not controlled and the studies lacked sensitivity. A significant increase in 

lung tumors occurred in three strains of rats and in rhesus monkeys subjected to inhalation exposure 

or intratracheal instillation of a variety of beryllium compounds. Osteogenic sarcomas were induced 

in rabbits and mice, but not in rats or guinea pigs injected intravenously with various beryllium 

compounds. Oral studies in animals models yielded inconclusive results. The EPA (1991~) derived 

an oral slope factor of 4.3 per mg/kg/day from a slight but statistically nonsignificant increase in total 

tumors in a lifetime drinking water study with beryllium sulfate in the rat. An inhalation unit risk of 

0.0024 per pg/m3, equivalent to 8.4 per mg/kg/day (assuming humans inhale 20 m3 of air per day and 

weigh 70 kilograms), was derived from a human occupational study. 

B.II.2.7 Carbazole 

Noncarcinogenic Toxicity ' 

Only the oral LDS, in rats for carbazole has been located. The oral LD, in rats is reported to be 

greater than 5000 mg/kg (EPA 1993d). 

The EPA has not derived chronic oral and chronic inhalation reference doses for carbazole. 
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0 Carcinogenicity 

The EPA has classified carbazole as a cancer weight-of-evidence Group B2 substance (probable 

human carcinogen) based on liver tumors in mice administered carbazole in the diet. The EPA has 

derived an oral cancer slope factor of 2 x 10" mg/kg/day @PA 1993~).  

B.II.2.8 Dieldrin 

Toxicity 

Dieldrin is toxic to both humans and animals. Clinical observations in humans indicate that the 

primary symptoms resulting from acute exposure to dieldrin are manifested as neurological and 

respiratory effects. Dieldrin exposures result in neurological effects which may include central 

nervous system excitation, convulsions, tremor, ataxia, agitation, nervousness and amnesia. ' 

Disturbances of sleep, memory and behavior may persist for several days or weeks after the acute 

phase of poisoning (Gosselin, 1984, Cited in EPA 1994). In extreme overdoses central nervous 

system depression and may result in death which arises from respiratory depression. Repeated 

exposures to spraymen resulted in a syndrome indistinguishable from idiopathic epilepsy which ceased 

when exposure was terminated (Hayes, W.J. 1957, as cited in EPA, 1994). In addition exposure via 

ingestion may cause nausea, vomiting and diarrhea. Hematological changes include blood dyscrasia, 

anemia and leukemia. Dermal exposures result in irritation. Deaths ,associated with acute dieldrin 

toxic exposures were not reported. 

Carcinogenicity 

Dieldrin has been classified as a probable human carcinogen (group B2) based on inadequate human 

carcinogenicity data and sufficient animal carcinogenicity data @PA, 1994). Animal carcinogenicity 

data demonstrates that dieldrin is carcinogenic in both sexes of different strains of mice. Dose 

response data support these effects as ranging from benign liver tumors, to hepatocarcinomas with 

transplantation confirmation, to pulmonary metastases. In studies in which tumors resulted, 

hepatocellular tumors were identified most frequently. Human carcinogenicity data is limited to one 

retrospective study which reported no statistically significant increases in cancer deaths among 1155 

organochlorine pesticide manufacturing workers Pitraglia, 198 1 as cited in EPA 1994). In addition, 

two studies of workers exposed to aldrin and dieldrin reported no increase in the incidence of cancer. 

Van Raalte (1977, as cited in EPA, 1994) observed two cases of cancer (gastric and lymphosarcoma) 

among 166 pesticide manufacturing workers exposed 4-19 years and followed from 15-20 years. 

However, exposure was not quantified and workers were exposed to other pesticides (endrin and 0 
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telodrin). In addition, the population of workers studied was small and the age of the cohort was 

young and the number of expected deaths was not calculated. Last, the duration of exposure and of 

latency was relatively short. - 

B.II.2.9 1 .CDioxane 

Noncancer Toxicity 

The acute oral toxicity of 1,4-dioxane is low; LDm,m values in laboratory animals ranged from 2000 

to 6000 mg/kg (ACGIH 1991). Repeated oral exposure was associated ,with severe liver and kidney 

pathology. Inhalation studies in laboratory animals failed to identify adverse effects. Liver and 

kidney pathology were observed in workers exposed to high levels in the air. Neither oral nor 

inhalation RfD or RfC values were located for 1,Cdioxane. The target organs for oral exposure to 

1,4dioxane are the liver and kidney. 

Carcinogenicitv 

Cancer studies consistently associated drinking water exposure of rats to’ 1,Cdioxane with increased 

incidence of nasal cavity and liver tumors (EPA 1993a). Drinking water exposure of mice resulted in 

increased incidence of liver tumors. An inhalation study in rats was negative. Occupational studies 

are inadequate to implicate 1,4dioxane as a human carcinogen. On the basis of sufficient evidence 

for carcinogenicity in animals and inadequate evidence in humans, 1,4dioxane is classified a cancer 

weight-of-evidence Group B2 compound (probable human carcinogen). The EPA (1993a) derived an 

oral slope factor of 0.01 1 per mg/kg/day, based on carcinomas of the nasal turbinates in orally 

exposed rats. Risk associated with inhalation exposure was not estimated. 

B.II.2.10 DioxinlFuran 

No data were located regarding the pharmacokinetics of the polychlorinated dibenzo-pdioxins 

(PCDDs) or (PCDFs) of concern; however, 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) has been 

used as a surrogate for other structurally similar members of these chemical classes. Estimates of the 

gastrointestinal absorption of TCDD ranged from 50 to 86 percent of the administered dose in rats; 

comparable data were obtained for rates and hamsters (Fries and Morrow 1975; Nolan et al. 1979:, 

Olson et al. 1983, Cited in ATSDR 1990a). In rats treated dermally with 26 ng TCDD in methanol 

dermal absorption after 24 hours approximated 40 percent of that absorbed by the gastrointestinal 

tract after an equivalent dose in ethanol (Poiger and Schlatter 1980, Cited in ATSDR 1990a). Dermal 
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0 absorption from vaseline or polyethylene glycol vehicles was substantially less than from methanol, 

but quantitative estimates cannot be made from the available data. 

In rodents given single oral or intrapeitonel doses, or treated for two years with TCDD in the diet, 

the highest concentrations and greatest tissue depots occurred in the liver, followed closely by adipose 

tissue (Piper et al. 1973; Poiger and Schlatter 1979; Rose et al. 1975; Kociba et al. 1976, Cited in 

ATSDR 1990a). Concentrations in other tissues were considerably lower than those in fat. Mouse 

liver continued to sequester TCDD more efficiently with prolonged exposure (Teitelbaum and Poland 

1978, Cited in ATSDR 1990a). In nonhuman primates and guinea pigs, however, greater TCDD 

concentrations and tissue depots occurred in the adipose tissue than in the liver (Nolan et al. 1979; 

Van Miller et al. 1976, Cited in ATSDR 1990a). Data obtained at necropsy from one woman 

potentially exposed to TCDD showed concentrations in adipose tissue about an order of magnitude 

higher than levels in the liver (Facchetti et al. 1980, Cited in ATSDR 1990a). Radioactivity from 

intravenous dosing with ['*C]2,3,7,8-TCDD has been shown to cross the placenta of rats and mice; 

concentrations of fetal tissues were lower than in maternal tissues (Moore et al. 1976; Nau and Bass 

1981, Cited in ATSDR 1990a). e 
In rodents and guinea pigs, TCDD was metabolized by microsomal mixed-function oxidase enzymes 

to hydroxylated derivatives that were conjugated with glucuronide or sulfate for excretion via the bile 

or urine, respectively (Neal et al. 1982; Olson and Bittner 1983, Cited in ATSDR 1990a). The 

hydroxylation of several different PCDDs in the rat was postulated to involve formation of arene 

oxide intermediates (EPA 1985a). In rats, the metabolism of TCDD was inducible but relatively 

slow, about four orders of magnitude slower than the metabolism of benzo(a)pyrene. There was 

considerable species variation in the rate of metabolism of TCDD. Studies with [I4C],-2,3,7,8-TCDD 

showed that fecal excretion accounted for 39 to 99 percent of the total (fecal and urinary) excretion of 

radioactivity (EPA 1985a). Elimination half-lives (assuming first order kinetics) ranged from 1 1 to 

30 days, inversely correlated' with species sensitivity to TCDD. There was considerable interspecies 

variation in the relative importance of fecal versus urinary excretion and in the elimination half-lives. 

Noncarcinogenic Toxicity 

The only effect in humans clearly attributable to TCDD was chloracne (ATSDR 1989b). The 

available data, however, also associated exposure to TCDD with hepatotoxicity and neurotoxicity in 

humans. In animals, TCDD toxicity is most commonly manifested as a wasting syndrome with 
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- thymic atrophy terminating in death, with a large number of organ systems showing nonspecific 

effects. Chronic treatment of animals with TCDD or a mixture of two isomers of hexachlorodibenzo- 

pdioxin resulted in liver damage. Immunologic effects may be among the more sensitive endpoints 

of exposure to the PCDDs in animals. TCDD is a developmental and reproductive toxicant in animal 

models. Data were not located regarding the noncarcinogenic toxicity of unsubstituted dibenzofuran 

or the other PCDFs. No verified or provisional noncarcinogenic toxicity values were located for any 

of the chemicals of concern in these classes (EPA 1992b, 1992~). 

Carcinogenicitv 

Data regarding the humans carcinogenicity of TCDD obtained from epidemiologic studies of workers 

exposed to pesticides or to other chlorinated chemicals known to be contaminated with TCDD, are ’ 

conflicting (ATSDR 1989b). The interpretation of these studies is clouded, because exposure to 

TCDD was not quantified, multiple routes of exposure (dermal, inhalation, oral) were involved,.and 

the workers were exposed to other potentially carcinogenic compounds. TCDD , however, is clearly 

carcinogenic in animal models, inducing thyroid, lung, and liver tumors in orally treated rats and 

mice (EPA 1985a). Similarly, oral treatment with a mixture of two hexachlorodibenzo-p-dioxin 

isomers induced liver tumors in rats and mice. On the basis of the animal data, TCDD and the 

hexachlorodibenzo-pdioxins were assigned to EPA cancer weight-of-evidence Group B2 (probable 

human carcinogen). Although the PCDDs and PCDFs of concern were not classified, they are treated 

as probable human carcinogens, for which slope factors are derived. 

The EPA (1992b) has presented provisional oral and inhalation slope factors for TCDD of 150,000 

per mg/kg/day, based on the incidence of liver and lung tumors in an oral study in rats (Kociba et al. 

1978). In the absence of satisfactory congener-specific cancer data, the EPA (1989g) derived toxicity 

equivalency factors (TEFs) for the other PCDDs and PCDFs, by assuming that all manifestations of 

toxicity for all members of these classes are mediated by a common mechanism (Le., binding to the 

intraculluar AH receptor of target cells). For polychlorinated dibenzo-p-dioxin and polychlorinated 

dibenzofurans; 2,3,7,8-TCDD toxicity equivalents will be calculated using the appropriate 1-TEFs/89 

Toxicity Equivalent Factors (EPA 1989g). Table B.II.2-10-1 presents the TEFs developed by EPA. 

Considerable uncertainty surrounds the carcinogenic potential of the PCDDs and PCDFs of concern. 

Although TCDD is classified as a weight-of-evidence Group B2 substance, the homologues of concern 

are not classified. The appropriateness of estimating cancer potency of (i.e., regulating as 
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carcin6gens) compounds not assigned to a cancer weight-of-evidence group is questionable (EPA 

1986b). 

TABLE B.II.l-10-1 

DIOXIN AND FURAN TOXICITY EQUIVALENCY FACTORS 

Compound TEF 

Dioxins 

2,3,7,8-Heptachlorodibenzo-p-dioxin (HpCDD) 0.01 

Octachlorodibenzo-p-dioxin (OCDD) 0.001 

2,3,7,8-Tetrachlorodibenzo-p-furan (TCDF) 0.1 

Other HpCDDs 0 

Furans 

Other TCDFs 0 

2,3,7,8-Heptachlorodibenzo-p-furans (HpCDFs) 
Other HpCDFs 

0.01 
0 

SOURCE: EPA 1989h 

There is uncertainty about the slope factor for TCDD. Additional uncertainty is introduced by the use 

of the TEFs themselves, most of which were derived not from cancer data, but from in vitro data 

such as enzyme induction, which is only hypothetically related to a carcinogenic role. For example, 

the TEF of 0.001 for octachlorodibenzo-p-dioxins (OCDDs) and octachlorodibenzofurans (OCDFs) is 

based on the appearance of “dioxin-like” effects and detectable levels of OCDD late in a 13-week 

study of male rats treated with OCDD (Couture et al. 1988) and on in vitro evidence of enzyme 

induction (EPA 19898). Before the Couture et al. (1988), paper was available, the TEF for these 

homologues, based on limited in vivo and in vitro data, was 0.0. 

B.II.2.11 Endosulfan/Endosulfan Sulfate 

Toxicity 

No acute inhalation MRL was derived for endosulfan based on animal data because the most sensitive 

effects observed after acute inhalation exposure were trembling and ataxia in rats exposed to 2.6 

mg/m3 for four hours (Hoechst, 1983, Cited in ATSDR 1991b). These effects are considered by 

ATSDR to be serious effects,,and MRLs are not derived using NOAELs or LOAELs for serious end 
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points. No acute-, intermediate-, or chronic-duration dermal MRLs were derived for endosulfan 

because of the lack of an appropriate methodology for the development of dermal MRLs. No acute- 

duration oral MRL was derived for endosulfan because no suitable end point was available among the 

reliable acuteduration studies. The lowest LOAEL was for a serious end point [1.8 mg/kgday, for 

convulsions in pregnant rabbits appearing 10 days after the start of daily gavage dosing in the FMC 

(1981, Cited in ATSDR 1991b) study]. The clinical signs common to both humans and animals after 

acute exposure to high doses of endosulfan (e.g., hyperactivity, tremors, decreased respiration, 

dyspnea, salivation, tonic-clonic convulsions, and death) point to the nervous system as the major 

target of toxicity. Target organs of endosulfan identified in experimental animals but not humans 

include the gastrointestinal tract, blood, liver, kidney, reproductive organs, and immune system. 

Effects observed on the respiratory and cardiovascular systems are most likely secondary to effects of 

endosulfan on the central nervous system control of respiratory and cardiovascular function. Very 

few studies have examined the toxicity of endosulfan following inhalation or dermal exposure in 

humans or animals, but the effects reported (e.g., central nervous system stimulation and hepatic and 

renal effects) are similar to those seen after oral exposure. A major metabolite of endosulfan, 

endosulfan sulfate, which is also found at some hazardous waste sites, is reported to have similar 

toxicity (WHO, 1984, Cited in ATSDR 1991b). Endosulfan has been fatal to humans following 

accidental and intentional ingestion of concentrated endosulfan solutions (Bernardelli and Gennari, 

1987; Demeter and Heyndrickx, 1978; Terziev et al., 1974, Cited in ATSDR 1991b). Death has also 

been observed in animals following inhalation (Hoechst, 1983a, Cited in ATSDR 1991b), oral (Boyd 

and Dobos, 1969; Boyd et al., 1970; Chatterjee et al., 1986; FMC, 1958; 1980a, 1980b; Gupta et 

al., 1978, 1981; Hoechst, 1966a, 1966b, 1970, 1975, 1988a, Cited in ATSDR 1991b), and dermal 

(Gupta and Chandra, 1975; Hoechst, 1989b; Nicholson and Cooper, 1977, Cited in ATSDR 1991b) 

exposure to endosulfan, but no such cases have been reported in humans following inhalation or 

dermal exposures. Death in humans and animals is generally attributed to respiratory arrest following 

convulsive seizures. Endosulfan is not readily water .soluble. The oral LD, values reported for 

technical-grade endosulfan vary depending on the species, sex, formulation tested, vehicle used, and 

nutritional status of the animal (Boyd and Dobos, 1969; Boyd et al., 1970; Gupta, 1976; Gupta and 

Gupta, 1979; Hoechst, 1990, WHO, 1984, Cited in ATSDR 1991b). Outward signs of acute 

endosulfan toxicity are similar among species and are generally associated with endosulfan’s effects 

on the central nervous system. Symptoms include hyperexcitability, dyspnea, decreased respiration, 

and fine tremors followed by tonic-clonic convulsions. Mice generally appear to be more sensitive to 

the lethal effects of endosulfan than rats (Gupta, 1976; Gupta et al., 1981, Cited in ATSDR 1991b). 
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@ Female rats are more sensitive to the lethal effects of endosulfan than male rats (Gupta, 1976; 

Hoechst, 1990, Cited in ATSDR 1991b). Cardiovascular effects, such as tachycardia and 

hypertension, followed by cardiogenic shock, increased cardiac output, and an increase in total 

peripheral resistance, have been observed in humans and animals following acute, high-level exposure 

to endosulfan (Anand et al., 1980a, 1981; Shemesh et al., 1988, Cited in ATSDR 1991b). Systemic 

congestion consistent with acute heart failure has been observed in short-term, high-dose studies 

(Gupta and Chandra, 1977; Hoechst, 1970, Cited in ATSDR 1991b). These effects are only seen at 

doses that evoke convulsions, indicating that the cardiovascular effects are a result of increased central 

sympathetic nervous system activity. Gagging, vomiting, and/or diarrhea in humans and animals have 

been reported following acute, high-level oral exposure to endosulfan (FMC, 1958, 1959a; Hoechst, 

1989b; Terziev et al., 1974, Cited in ATSDR 1991b). There have been no reports of renal toxicity 

associated with acute inhalation exposure to endosulfan in laboratory animals. Acute oral and dermal 

exposure to endosulfan has been reported to cause damage to the kidneys of rats, rabbits, and dogs 

(FMC, 1958, 1980a; Gupta and Chandra, 1975; Hoechst, 1970; Terziev et al., 1974, Cited in 

ATSDR 1991b). The most prominent signs of acute exposure to high concentration of endosulfan in 

humans are hyperactivity, tremors, decreased respiration, dyspnea, salivation, and tonic-clonic 

convulsions. These effects have been observed in cases of occupational overexposure'as well as 

following intentional or accidental ingestion of large amount of endosulfan. Autopsies performed in 

three cases of lethal exposure to endosulfan in humans revealed brain edema (Terziev et al., 1974, 

Cited in ATSDR 1991b). Long-term brain damage has also been associated with occupational 

endosulfan intoxicant (Aleksandrowicz, 1979, Cited in ATSDR 1991b). The brain damage may have 

been a result of a direct action of endosulfan on the brain tissue or the hypoxia that accompanied 

0 

seizures. Signs of acute endosulfan intoxication similar to those reported in humans have been 

observed in animals. Cerebral congestion and edema is often observed at necropsy in animals that die 

following acute ingestion of endosulfan (Boyd and Dobos, 1969; Boyd et al., 1970; Teziev et al., 

1974, Cited in ATSDR 1991b). 

Carcinogenicity 

No reports of cancer in humans associated with exposure to endosulfan have been found. The later 

studies by Hoechst (1988b, 1989a, Cited in ATSDR 1991b) show no evidence of increased neoplasms 

in rats or mice chronically exposed to endosulfan. Consumption of 3.8 mg/kg-day (females) or 2.9 

mg/kgday (males) by Sprague-Dawley rats for 2 years did not result in an increased incidence of any 

neoplastic lesion (Hoechst, 1989a, Cited in ATSDR 1991b). 
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B.II.2.12 Ethvlbenzene 

Toxicity 

Toxicity data specific to 1,2diethylbenzene could not be located, however, data for ethylbenzene are 

presented. Ethylbenzene is toxic to both humans and laboratory animals. Clinical observations in 

humans and observations in animals indicate that the primary symptoms resulting from acute exposure 

to ethylbenzene are manifested as neurological and respiratory depression and eye and throat 

irritation. Target organs of ethylbenzene toxicity, identified in animals but not in humans, may be the 

liver, kidney, and hematopoietic system. The exposure route of most concern to the general public 

would be low-level inhalation exposure over long periods of time. This is due to the direct release of 

ethylbenzene into the air by burning of fossil fuels or industrial processes and partitioning into the air 

from other media (e.g., soil, surface water). No deaths have been reported in humans following 

ethylbenzene exposure, but death has occurred in laboratory animals following acute exposure to high 

levels of ethylbenzene administered via the inhalation, oral, and dermal routes. The concentrations of 

ethylbenzene necessary to cause death in animals have been shown to be relatively high (1,200 - 
13,367 ppm, inhalation exposure; 4,728 mg/kg-day, oral exposure; 15,415 mg ethylbenzene/kg body 

weight, dermal exposure). The principal effect in humans exposed via inhalation to high 

concentrations of ethylbenzene has been central nervous system toxicity (dizziness, vertigo) want et 

al., 1930). There is considerable likelihood that human populations acutely exposed to high 

concentrations of ethylbenzene are at risk for developing neurological effects. 

Carcinogenicity 

No association between increased cancer incidence in humans and exposure to ethylbenzene has been 

reported in current literature. The only chronic bioassay located in the literature showed a significant 

increase in tumors in rats orally exposed to ethylbenzene (Maltoni et al., 1985, Cited in ATSDR 

1993). These results; however, are inconclusive given the weakness of the study. In the 1989 

Integrated Risk Information System @PA, 1989) database, EPA has classified ethylbenzene as a 

Group D agent (Not Classifiable as to Carcinogenicity). No potency factor (SI*) or other 

quantitative estimate of carcinogenicity has been developed by EPA for ethylbenzene. 
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B.II.2.13 Lead 
Noncarcinogenic Toxicity 

The noncarcinogenic toxicity of lead has been well characterized through decades of medical 

observation and scientific research (EPA 1993d). The primary effects of long-term exposure to levels 

expected to be encountered in the environment are neurological and hematological. Some of the 

effects on the blood, particularly changes in levels of certain blood enzymes, and subtle 

neurobehavioral changes in children appear to occur at levels so low as to be considered nonthreshold 

effects. In part for this reason the RfD/RfC Work Group considered inappropriate the derivation of 

an RfC or RfD for inhalation exposure, or an RfD for oral exposure (EPA 1993d). The principal 

target organs of lead are the central nervous system and the hematopoietic system. 

The EPA has developed an uptake/biokinetic model to predict blood lead levels in populations 

exposed to lead in air, diet, drinking water, indoor dust, soil and paint. This makes it possible to 

evaluate the effects of regulatory decisions concerning each medium on blood lead levels and potential 

health effects. The model is used to estimate lead uptake and subsequent blood lead levels in young 

children, who are the most sensitive subpopulation for exposure to lead. It accepts user input of 

variables pertaining to site-specific exposure to lead through air, diet, water, soil, dust, and paint 

(EPA 1990h). In the absence of data on site-specific residential exposure variables, this model is not 

applicable to Operable Unit 2. 

@ ~ 

OSWER Directive No. 9355.4-02 (EPA 1989g) established a soil cleanup level for lead of 500 to 

1000 ppm, based on recommendations by the Centers for Disease Control designed to protect children 

from blood lead concentrations above background, which are associated with lead-induced 

neurological effects. In the absence of current measures of residential exposure and other site-specific 

variables, the OSWER directive (EPA 1989g) appears to be the soundest and most defensible basis for 

evaluating the toxicity of exposure to, lead in soil. 

Carcinogenicitv 

Lead is assigned to cancer weight-oflevidence Group B2 (probable human carcinogen), based on 

inadequate human evidence but sufficient animal evidence (EPA 1993d). Rat and mouse bioassays 

have shown statistically significant increases in renal tumors following dietary and subcutaneous 

exposure to several soluble lead salts. The EPA has declined to quantitatively estimate risk for oral 

exposure to lead because many factors (Le., age, general health, nutritional status, existing body 
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burden, and duration of exposure) influence the bioavailability of ingested lead, introducing a great 

deal of uncertainty into any estimate of risk. 

B.II.2.14 Polvcvclic Aromatic Hvdrocarbons 

Toxicitv 

A single exposure to PAHs has been associated with a number of toxic effects, including initiation of 

carcinogenicity. The acute lethal toxicity of PAHs ranges from 250 mg/kg for the most potent to 700 

mg/kg for the least potent. However, most exposure situations will involve a mixture of PAHs; and, 

it is not possible to tell whether the acute lethal toxicity for a mixture will lie somewhere in between 

these values or whether toxicity will be additive. In addition, these data were obtained following 

parenteral administration, a step which by-passes metabolism in the liver; therefore, their relevance to 

human exposure is questionable. 

Carboxylesterase activity of the intestinal mucosa was decreased in rats following intragastric 

administration of 50 or 150 mg/kg!day benzo(a)anthracene or benzo(a)pyrene for 4 days; enzyme 

activity was increased following oral exposure to 100 mg/kg/day of anthracene or phenanthrene 

(Nousiainen et al., 1984 cited in ATSDR, 1990d). 

Bone marrow depression (aplastic anemia and pancytopenia) leading to death was observed in mice 

whose AHH enzyme was not inducible following oral administration of 120 mg 

benzo(a)pyrene/kg/day for 180 days (Robinison et al., 1975 cited in ATSDR, 1990d). 

A number of hepatic effects (enzyme and foci induction, liver regeneration and increased weights) 

have been observed in animals administered PAHs. These effects are not life-threatening but may 

precede the onset of more serious effects. A. single intragastric administration of 200 mg/kg of 

benzo(a)pyrene, benzo(a)anthracene or dibenz(a,h)anthracene induced the formation of preneoplastic 

hepatocytes in a promotion/initiation bioassay in partially hepatectomized rats fed 2- 

acetylaminofluorene (Tsuda and Farber, 1980 cited in ATSDR, 1990d). PAHs stimulate liver 

regeneration in partially hepatectomized rats following administration in the diet for 10 days. Non- 

carcinogenic PAHs required higher doses (Gershbein, 1975 cited in ATSDR, 1990d). 

Dermal exposure to benzo(a)pyrene in humans was associated with epidermal changes indicative of 

neoplastic proliferation, chronic dermatitis and hyperkeratosis or exacerbation of pre-existing skin 
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lesions (Cottini and Mazzone, 1939; EPA, 1988 cited in ATSDR, 1990d). Topical application of 

PAHs have been associated with adverse effects in animals including skin cancer, effects on sebaceous 

glands, increased number of skin melanocytes, dermal inflammation, allergic contact hypersensitivity 

and photosensitization (Bock and Mund, 1958; Iwata et al., 1981 Klemme et al., 1987; Old et al., 

1963 and Forbes et al., 1976 cited in ATSDR, 1990d). 

Immunotoxic effects have been observed following dermal and parenteral administration in animals. 

PAHs that are carcinogenic are also immunosuppressive with the same rank order of potency 

(ATSDR, 1990d). Effects observed have included inhibition of T-cell dependent and independent 

antibody production and inhibition of lymphocyte mediated immunity, (Blanton et al., 1986; Lyte 

and Bick, 1985; Whit and Holsapple, 1984; Wojdani et al., 1984 cited in ATSDR, 1990d). 

There is no information on the developmental effects of exposure to PAHs in humans (ATSDR, 

1990d). 

In animals, in utero exposure to benzo(a)pyrene (10, 40, or 160 mg/kg/day orally during gestation) 

was associated with reduced mean postnatal pup weight and increased incidence of sterility associated 

with alterations in gonadal morphology and germ-cell development in male mice (Mackenzie and 

Angevine, 1981 cited in ATSDR, 1990d). An observed increased incidence of stillborns, resorptions 

and malformations following dietary administration of 120 mg benzo(a)pyrene/kg/day to the dam was 

associated with the metabolic responsiveness of the offspring and the dams (Legraverend et al., 1984 

cited in ATSDR, 1990). Parental administration of a number of PAHs has been associated with a 

number of developmental effects: stillbirths, increased fetal resorptions, malformations, adverse 

gonadal histology, decreased fetal survival. 

There is no information on the effect of PAH on reproduction in humans (ATSDR, 1990d). 
. .  

Benzo(a)pyrene decreased the percentage of pregnant females at parturition in pregnant CD-1 mice 

(Mackenzie and Angevine, 1981 cited in ATSDR, 1990d) and reduced the incidence of pregnancy in 

rats (Rigdon and Rennels, 1964 cited in ATSDR 1990d) but had no effect on fertility of Swiss mice 

(Rigdon and Neal, 1965 cited in ATSDR, 1990d). Decreased number of corpora lutea, uterine 

weights and fetal survival and increased resorptions were observed following parenteral administration 



FEMP-OU02-6 FINAL 
January 21,  1995 

of benzo(a)pyrene (Swartz and Mattison, 1985; Bui et al., 1986 cited in ATSDR, 1990d). The 

implications of the results obtained following parenteral administration, which by-passes first-pass 

metabolism of the liver, to human exposure are that adverse effects on reproduction are possible. 

A number of PAHs have been tested in numerous in vitro and in vivo genotoxicity studies (ATSDR, 

1990d). In general, several PAHs demonstrated genotoxic potential that required metabolic 

activation. Benzo(a)pyrene produced several genotoxic effects: DNA bindingldamage, sister 

chromatic exchange, chromosomal aberration, cell transformation; effects were observed in bacterial 

and mammalian (both somatic and germ) cells. DNA damage was also observed in human cells. 

Acenaphthene, acenaphthylene or fluorene were negative for genotoxic effects and anthracene, 

phenanthrene and pyrene where negative in all but one in vitro test. 

Epidemiologic studies of humans exposed to coke-oven and roofing-tar emissions and cigarette smoke 

have demonstrated an increase in mortality due to lung cancer (Lloyd, 1971; Mazumdar et al., 1975; 

Redmond et al., 1976; Hammond et al., 1976; cited in ATSDR, 1990d). Skin tumors have been 

reported among individuals exposed to mixtures containing PAHs: scrotal cancer among chimney 

sweeps and skin cancer following exposure to shade oils (Pott, 1775; Purde and Etlin, 1980 cited in 

ATSDR, 1990d). While these mixtures contain PAHs they also contain a number of other potentially 

carcinogenic chemicals, tumor promoters, initiators and cocarcinogens. This concomitant exposure 

prevents making a direct causal relationship to PAHs. 

Inhalation, oral and dermal exposure to PAHs have been associated with carcinogenic effects in 

animals (ATSDR, 1990d). These studies suggest that the site of tumor induction is influenced by the 

route of administration. Following inhalation exposure an increased incidence of respiratory tract 

tumors was observed. Benign and malignant tumors, adenomas, papillomas, neoplasms, and 

carcinomas of the lung, alimentary tract (particularly the forestomach), and mammary glands were 

observed following ingestion' of benzo(a)pyrene, benzo(a)anthracene and dibenz(a,h)anthracene by 

rodents. A dose-responsive increase in the incidence of forestomach papillomas and carcinomas was 

observed in mice following dietary administration of 33.3 mg benzo(a)pyrene/kg/day for 30 - 197 

days (Neal and Rigdon, 1967 cited in ATSDR, 1990d). The overall evidence suggests exposure to a 

PAHs are associated with an increased risk of cancer. Benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, and indeno( 1,2,3-cd)pyrene have been demonstrated 

to induce skin tumors in mice following dermal exposure (ATSDR, 1990d). Benzo(a)pyrene, in 
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particular, is a potent experimental skin carcinogen. It is often used as a positive control in 

carcinogenesis bioassays. The dose-response relationship of benzo(a)pyrene and skin tumors has been 

investigated in a number of studies (Cavalieri et al., 1988; Shubik and Porta, 1957; Bingham and 

Falk, 1969; Wynder and Hoffman, 1959; Warshawsky and Barkley, 1987 cited in ATSDR, 1990d). 

Benzo(a)pyrene has been demonstrated to induce malignant skin tumor at exposures as low as 0.0054 

mg/kg/day; however, the solvent and strain of mouse tested will influence the tumorigenic dose 

(Bingham and Falk, 1969; Warshawsky and Barkley, 1987 cited in ATSDR, 1990d). 

B.II.2.14.1 tvrene 

Mice administered intraperitoneal injections of pyrene on days 1, 8, and 15 of age did not 

demonstrate a treatment-related increase in tumor incidence (Wislocki et al., 1986 cited in IRIS, EPA 

1993d). Pyrene was not positive or inconclusive in mouse skin-painting assays (Badger et al., 1940; 

Horton and Christian, 1974; Van Duuren and Goldschmidt, 1976; Salaman and Roe, 1956; Scribner, 

1973 cited in IRIS, EPA 1993d). Subcutaneous injection of pyrene did not produce tumors in 

Jackson A mice (Shear and Leiter, 1941 cited in IRIS, EPA 1993d). The EPA has classified pyrene 

as a class D carcinogen; not classifiable as to human carcinogenicity due to no human data and 

inadequate data from animal bioassays. 

Reference Dose 

The US FDA has established as RfD of 3E-2 based on administration of 0, 75, 125, or 250 

mg/kg/day pyrene by oral intubation for 13 weeks (EPA, 1989). Minimal to mild nephropathy (renal 

tubular pathology and decreasg kidney weights) was observed; the dose relationship was moderate. 

The uncertainty factor was 3000 due to species variability and lack of additional toxicity studies. The 

overall confidence in the RfD is low due to gaps in the database. 

B.II.2.14.2 Benzo(k1fluoranthene 

In a lifetime study in female rats, lung implants of 0.65, 3.4, or 17 mg/kg benzo(k)fluoranthene 

exhibited a dose-related increase in the incidence of epidermoid carcinomas in the lung and thorax. 

Equivocal incidences of lung adenomas and hepatic adenomas and hepatomas were reported in mice 

administered intraperitoneal injections of 120 pg benzo(k)fluoranthene/mouse on days 1, 8, 15 of age 

(LaVoie et al., 1987 cited in IRIS, EPA 1993d). Benzo(k)fluoranthene was positive in mouse skin- 

painting assays (Van Duuren et al., 1966; LaVoie et al., 1982; Amin et al., 1985 cited in IRIS, EPA 
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1993d). Based on these data, EPA has classified benzo(k)fluoranthene as B2 "probable" human 

carcinogen. 

B.'II.2.14.3 Benzoblfluoranthene 

In a lifetime study in female rats, lung implants of 0.4, 1.2, or 4.1 mg/kg benzo(b)fluoranthene 

exhibited a dose-related increase in the incidence of epidermoid carcinomas and pleomorphic sarcoma 

in the lung and thorax. Equivocal incidences of lung adenomas and hepatic adenomas and hepatomas 

were reported in mice administered intraperitoneal injections of 126 pg benzo(b)fluoranthene/mouse 

on days 1, 8, 15 of age (LaVoie et al., 1987 cited in IRIS, EPA 1993d). Injection site sarcomas were 

observed in mice administered subcutaneous injections of benzo(b)fluoranthene (2.6 mg total dose) 

over 2 months (Lacassagne et al., 1963 cited in ATSDR, 1990). Benzo(b)fluoranthene was positive 

for complete carcinogenesis and initiation in mouse skin-painting assays (Wynder and Hoffmann, 

1959; LaVoie et al., 1982; Amin et al., 1985 cited in IRIS, EPA 1993d). Based on these data, EPA 

has classified benzo(k)fluoranthene as B2 "probable" human carcinogen. 

B.II.2.14.4 Benzo(a)Dvrene 

There are multiple animal studies demonstrating increased incidence of carcinogenic effects following 

oral, intratracheal, inhalation and dermal administration of benzo(a)pyrene. Benzo(a)pyrene has been 

shown to be an initiator and a complete carcinogen following dermal application (IARC, 1973 cited in 

IRIS, EPA 1993d). A dose-responsive increase in squamous cell papillomas and carcinomas of the 

forestomach was observed following oral administration of 1 - 250 ppm benzo(a)pyrene to rats and 

hamsters for 197 days (Rigdon and Neal, 1966, 1969 cited in IRIS, EPA 1993d). The incidence of 

respiratory tract and upper digestive tract tumors were increased following intratracheal instillation or 

inhalation of benzo(a)pyrene by guinea pigs, hamsters and rats (EPA, 1991 cited in IRIS, EPA 

1993d). Inhalation exposure of hamsters to benzo(a)pyrene at 9.5 mg/cubic m/day for 10 weeks was 

associated with development of tumors of the nasal cavity, larynx, trachea and pharynx. At the next 

highest dose, 45 mg/m3/day, neoplasms were also observed in the upper digestive tract. The lowest 

dosed, 2.2 mg/m3/day, animals did not develop tumors (Thyssen et al., 1981 cited in IRIS, EPA 

1993d). Intraperitoneal and subcutaneous injection of benzo(a)pyrene is associated with injection site 

tumors (EPA, 1991 cited in IRIS, EPA 1993d). Based on no human data and sufficient animal data 

benzo(a)pyrene is classified, B2; probable human carcinogen. EPA has calculated an oral slope factor 

of 5.8 per(mg/kg)/day and an inhalation slope factor of 6.1 (mg/kg-day)-'. These slope factors are 

utilized in the quantification of risk of all carcinogenic PAHs (EPA 1992b). 
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B.II.2.14.5 AcenaDhthvlene 

Dermal application of acenaphthylene (0.25%) did not cause tumor development in a lifetime study in 

mice (Cook, 1932). While no control was used in this study other PAHs tested did result in skin 

tumor formation. EPA has classified acenaphthylene as a class D carcinogen; not classifiable as to 

human carcinogenicity (IRIS, EPA 1993d). 

B.II.2.14.6 Phenanthrene 

Two skin painting assays were negative for complete carcinogenic activity; 1 out of 5 mouse skin 

painting assays was positive for initiation (IRIS, EPA 1993d). Tumorigenic activity was not detected 

following intraperitoneal injection of phenanthrene (0.25 mg total dose) on days 1, 8, and 15 after 

birth (Buening et al., 1979 cited in IRIS, EPA 1993d). A single subcutaneous injection of 40 p g  

phenanthrene in albino mice was not overtly tumorigenic (Grant and Roe, 1963 cited in IRIS, EPA 

1993d). No tumors were reported in mice receiving a single subcutaneous injection of 5 mg 

phenanthrene (Steiner 1955 cited in IRIS, EPA 1993d). EPA has classified phenanthrene as a class D 

carcinogen; not classifiable as to human carcinogenicity. 

B.II.2.14.7 Benzo(a1anthracene 

Increased incidence of pulmonary tumors and hepatomas was observed mice following oral gavage 

with 500 mg benzo(a)anthracene/kg/day 3 timedweek for 5 weeks (Klein, 1963 cited in IRIS, EPA 

1993d). A single gavage dose of 0.5 mg benzo(a)anthracene was not tumorigenic while multiple 

gavage treatments (8 or 16 over 16 months) resulted in forestomach papillomas (Bock and King, 1959 

cited in IRIS, EPA 1993d). Following intraperitoneal injection of benzo(a)anthracene on days 1, 8, 

and 15 of age (638 uglmouse total dose) the incidence of liver adenomas or carcinomas was increased 

in treated male mice while the incidence of pulmonary adenomas or carcinomas was increased in 

treated females (Wislocki et a]., 1986 IRIS, EPA 1993d). Benzo(a)anthracene was positive as a 

'complete carcinogen and as an initiator in mouse skin painting bioassays (IARC, 1973 cited in IRIS, 

EPA 1993d). Injection site sarcomas were observed following subcutaneous or intramuscular - 

injection of benzo(a)anthracene (Steiner and Falk, 1951; Steiner and Edgecomb, 1952; Klein, 1952 

cited in IRIS, EPA 1993d). EPA has classified benzo(a)anthracene as a B2 "probable" - human 

carcinogen. 
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B.II.2.14.8 Naphthalene 

No treatment-related tumors developed in rats fed a diet supplemented with 360 mg 

naphthalene/kg/day (total dose administered was 10 ghat) (Schmahl, 1955 cited in IRIS, EPA 1993d). 

Pulmonary tumors developed in mice following inhalation exposure to 0, 10, or 30 ppm naphthalene 

for 6 hourdday, 5 daydweek for 6 months; no dose-response was observed (Adkins et al., 1986 cited 

in IRIS, EPA 1993d). The number of gamma-glutamyl transpeptidase positive foci, an early 

neoplastic indicator, was not increased following single gavage administration of 100 mg 

naphthalene/kg (Tsuda et al., 1980 cited in IRIS, EPA 1993d). No carcinogenic responses were 

observed in rats after intraperitoneal injection of 20 mg naphthalene/kg once a week for 40 weeks 

(Schmahl, 1955 cited in IRIS, EPA 1993d). Naphthalene was negative as a complete carcinogen or 
initiator in mouse skin-painting assays (Kennaway, 1930; Schmelts et al., 1978 cited in IRIS, EPA 

1993d). EPA has classified naphthalene as a class D carcinogen. 

B .II. 2.14.9 Benzo(g.h. ibervlene 

Benzo(g,h,i)perylene was negative as a complete carcinogen or and initiator in mouse skin painting 

assays (IRIS, EPA 1993d). Rats with benzo(g,h,i)perylene lung implants did not develop increased 

incidence of epidermoid carcinomas in the lung or thorax (Deutsch-Wenzel et al., 1983, Cited in 

IRIS, EPA 1993d). Mice injected subcutaneously with 0.1, 1, or 10 mg benzo(g,h,i)perylene once 

every 2 weeks for 20 weeks did not develop tumors (Muller, 1968 cited in IRIS, EPA 1993d). EPA 

has classified benzo(g,h,i)perylene as a class D carcinogen. 

B.II.2.14.10 Chrvsene 

Chrysene tested positive as a complete carcinogen and an initiator in mouse skin painting studies 

(IRIS, EPA 1993d). The incidence of liver adenomas or carcinomas and lung adenomas was 

increased in male, but not female, mice administered intraperitoneal injections of chrysene on days 1 , 
8, and 15 of age (total dose was 160 or 640 ug/mouse) (Wislocki et al., 1986 cited in IRIS, EPA 

1993d). Intraperitoneal injection of chrysene on days 1, 8, and 15 of birth resulted in increased 

incidence of hepatic tumors in treated male mice and not treated females (Chang et al., 1983, Cited in 

IRIS, EPA 1993d). Based on these data, EPA has classified chrysene as a B2 "probable" human 

carcinogen. 
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B.II.2.14.11 Fluoranthene 

Fluoranthene was consistently negative as a complete carcinogen in mouse skin painting studies (IRIS, 

EPA 1993d). EPA has classitied fluoranthene as a c1ass.D carcinogen. 

Reference Dose 

The US FDA has established an RfD of 4E-2 based on gavage administration of 0, 125, 250, or 500 

mg/kg/day fluoranthene to mice for 13 weeks. The mid and high dose mice exhibited nephropathy, a 

dosedependent increase in liver enzymes and weights, and increased salivation. The uncertainty 

factor was 3000 due to species variability, the use of a subchronic study and lack of additional 

toxicity data. The overall confidence in the RfD is low due to gaps in the database. 

B.II.2.15 Thallium. Soluble Salts 

Noncarcinopenic Toxicity 

Thallium is highly toxic; acute ingestion in humans or laboratory animals induces gastroenteritis, 

neurological dysfunction, and renal and liver damage (Kazantzis 1986). Chronic ingestion of more 

moderate doses characteristically causes alopecia. Thallium was once used medicinally to induce 

alopecia in cases of ringworm of the scalp, sometimes with disastrous results. In industrial exposure 

(inhalation, oral, dermal), neurologic signs precede alopecia, suggesting that the nervous system is 

more sensitive than the hair follicle. The EPA (1991~) has derived a chronic oral RfD of 8 x lo5 

mg/kg/day based on increased incidence of alopecia and increased serum levels of liver enzymes 

indicative of hepatocellular damage in rats treated with thallium sulfate for 90 days. An uncertainty 

factor of 3000 was used. Chronic oral RfDs have also been developed for thallium acetate, thallium 

carbonate, thallium selenite, thallium chloride and thallium mononitrate based on the study performed 

with thallium sulfate. These oral RfDs are calculated by analogy to thallium sulfate by correcting.for 

molecular weight differences. These RfDs range from 8 x lo-' to 9 x mg/kg/day. Target organs 

for thallium include the gastrointestinal tract (acute exposure), central nervous system, skin, kidneys 

and liver. 

Carcinogenicitv 

The EPA (1991~) has assigned several thallium compounds (thallium acetate, thallium carbonate, 

thallium chloride, thallium nitrate, and thallium sulfate) to cancer weight-of-evidence Group D (not 

classifiable as to carcinogenicity to humans). 
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B.II.2.16 Tributvl PhosDhate 

Noncancer Toxicity 

Tributyl phosphate exhibits rather low acute oral toxicity; the oral single-dose LD, in rats was 

3000 mg/kg (ACGIH 1986). The compound is a weak cholinesterase inhibitor and induces paralysis 

and anesthesia, as well as lung edema, when given orally or parenterally (ACGIH 1986; Sandmeyer 

and Kirwin 1981). Irritation of the skin and mucous membranes and lung edema results from 

inhalation exposure. Occupational exposure to 15 mg/m3 was associated with headache and nausea. 

CarcinQpenicity 

Data were not located regarding the carcinogenicity of tributyl phosphate. However, the compound 

was negative for mutagenicity in Salmonella and DrosoDhila. 

B.II.2.17 1.1.2-Trichloro-l.2.2-trifluoroethane 
Noncancer Toxicity 

The acute oral toxicity of 1,1,2-trichloro-l,2,2-trifluoroethane is low (ACGIH 1986). Occupational 

exposure to moderate levels was not associated with adverse effects, although acute exposure to 

grossly high levels was implicated in several dry-cleaning fatalities. CNS effects were observed in 

humans exposed to high levels. Inhalation exposure to very high levels in animals sensitized the heart 

to epinephrine, resulting in serious cardiac arrhythmia. The EPA (1993a) presented a verified chronic 

oral RfD of 30 mg/kg/day based on an NOAEL from an occupational study and an uncertainty factor 

of 10. The EPA (1992b) presented a provisional subchronic oral RfD of 3 mg/kg/day, based on an 

NOEL in an inhalation study in rats and an uncertainty factor of 100. It is clear that the provisional 

subchronic oral RfD is inappropriate because it implies that the toxic potency of subchronic exposure 

is greater than the toxic potency of chronic exposure. For this reason, the chronic oral RfD of 30 

mg/kg/day is adopted as sufficiently protective for subchronic exposure. The EPA (1992b) also 

presented 27 mg/m3 as a provisional subchronic and chronic inhalation RfC, based on the rat 

inhalation data and an uncertainty factor of 100. The inhalation RfC is equivalent to 8 mg/kg/day, 

assuming an inhalation rate of 20 m3/day and a body weight of 70 kg for humans. Target organs for 

inhalation exposure to 1,1,2-trichloro-1,2,2-trifluoroethane are the CNS and the heart. 

Carcinogenicitv 

There were no reports of carcinogenicity associated with 1,1,2-trichloro-1,2,2-trifluoroethane 

(ACGIH 1986). 
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ATTACHMENT B.111 

INTAKE TABLES FOR CARCINOGENIC AM) NONCARCINOGENIC RISK 

e 
The following attachment has been assembled to supplement the information provided in Section B.2 

of this Baseline Risk Assessment. This attachment contains summary tables of the CPC screening 

procedure, exposure point concentrations, intake and risk calculations. 
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TABLE B.3.1-2fa) 
Constituents of Potential CdnLrn (CPC~) 
Active Flyash Pij 

I 

Min Max 

L = Lognormal N = Normal U = Undefined 

a Source is flyish material from the surbce of the Active Flyash Pile. 
EPA Risk Assessment Guidance. Part B (EPA 1991d) 



.. . - . ,  

.,.- 

EPA RAGsb Conc. 
Min Max Residential Reason Term 

M i 0  Max SOW SQL/ Est. Soil for Final (mgkg; 
Parameter Units Distr. Samples Hits Hit Hit MDA MDA MUD UCL(N) Mean UCL(LN) CPC-1' CPC-Zd (mg/kg;pCi/g)Elimin! CPC' pCi/g) 



TABLE B.3.1-2(b) 
Constituents of Potential Concern (CPCs) 



Toluene 
Vinyl chlaide 
Xylenes. Total 

L = Lognamal N = Normal U = Undefined 

a EPA Risk Assessment Guidance. Part B (EPA 1991d) 
- 

Initial screening: CPCis remwed if concentration term is below background concentration. 
Secondary screening: 95th percentile comparison is made i f  CPCis removed based on concenkaion term k i n g  less than background concentration and sample set is less than 30. Constituent is removed if concentration 

term is less than the 95th percentile. 
Final screening: CPCis remwed based on multiple toxicological screening criteria (Criteria C through G presented below). 

e - Not applicable 
Insufficient toxicity data to screen 

8 EPA RAGs screening criteria were not used for radionuclides; all radionuclides above background u the 95th percentile concentrations were retainted as CPQ. 
Quantitative risk assessment not possible; qualitative use only. 

’ No data available to calculate EPA RAGs. Part B screening value. 
Ir .Summary of Screening Criteria: 

(A) Concenhation t a m  is below background. 
(B) Concentration term is below the 95th percentile. 
(C) Constituent was identified only once in one medium (Le.. not found in any o t h a  media). 
(D) Constituent is an essential macronutrient and micronutrient that is nontcxic at levels identified (e.g.. AI. Na. K. Mg, Ca. Fe). 
(E) Constituent is ubiquitousin nature(e.g., AI, Si. Cl). 
(F) Constituent is within a nonspecific class ofchemical compounds(e.g.. TOC, TPH, PAH. CH. general aqueous chemistry). 
(G) Constituent concentration term is below the screening values calculated from the EPA RAGS. Part B, based on a HQ of 0.1 and risklevel of 1.0~ io-’. 

- mdkg L 12 11 0.012 0.44 0.006 0.006 - - 0.082233 0.27840 - 5400 G N 0.278 
0.0337 C N 0.015 
54000 C N 0.053 

- - mgkg U 10 1 0.015 0.015 0.012 0.068 0.01.53 - - - 
m g / k g u  4 1 0.053 0.053 0.006 0.014 0.01737 - - - - - 

0 ’  



TABLE B.3.1-2(~) 
Constituents of Potential Concern 

Active Flyash Pilennactive Flyash Pile/South Field: Perched Water - 1000 Series Wells 
EPA RAGS' Conc. 

Min Max Residential Term 
Min Max SQU SQU UCL UCL CPC CPC Tap Water Reason for Final (mgkg; 

3 



TABLE B.3.1-2(~) ‘ 
Constituents of Potential Concern 

Min Max 
Min Max SQU SQU ater Reason for Final (m 

L = Lognormal N = Normal U = Undefined 

aEPA Risk Assessment Guidance, Part B (EPA 1991d) 

‘Secondary screening: 95th percentile comparison is made if CPC is removed based on concentration term being less than background concentration and sample set is less than 30. Constituent is removed i f (  
Initial screening: CPC is removed if concentration term is below background concentration. 

term is less than the 95th percentile. 
Final screening: CPC is removed based on multiple toxicolcgical screening criteria (Criteria C through G presented below). 

e - Not applicable ‘ Insufficient toxicolcgical data to screen 
g EPA RAGS screening criteria were not used for radionuclides; all radionuclides above background or the 95th percentile concentrations were retainted as CPO. 

I No data available to calculate EPA RAGS, Part B screening value. 
J Summary of Screening Criteria: 

Quantitative risk assessment not possible; qualitative use only. 

(A) Concentration term is below background. 
(B) Concentration term is below the 95th percentile. 
(C) Constituent was identified only once in one medium (Le.. not found in any other media). 
(D) Constituent is an essential macronutrient and micronutrient that is nontoxic at levels identified (e.g., AI, Na, K, Mg, Ca, Fe). 
(E) Constituent is ubiquitous in nature (e.g.. AI, Si, Cl). 
(F) Cnnstituent is within a nonspecific class of chemical compounds(e.g., TOC, TPH. PAH. CH. general aqueous chemistry). 
(G) Constituent concentration term is below the screening values calculated from the EPA RAGS, Part B, based on a HQ of 0.1 and risk level of 1.0 x lo-’. 



TABLE B3.1-2d 
ACTIVE FLYASH PILE 

EXPOSURE POINT CONCENTRATIONS 

Thallium 

F Surface Soil 
R A n  I I I I I I I I 

2.6591 I.WEM( I 7 . 0 0 ~ ~ I  I 7.00E-05 
55.441 I.00EOrl I 

m-mra I 24.493 I I I I I 
I I 
2-Methylnaphthalene 
Benzo(a)anhacenc 
Bao(a)pyrem 
Benzo(b)fluoranthen 
Pllemhcne 

0.056 3.00E-01 
0.11 7.30E-01 6.10E-01 
0.12 7.30E+00 6.10E+00 
0.18 7.30E-01 6.10E-01 
0.21 3.00E-01 

. I  
I 

AFP-EPC.XLS; 618194; 612 PM 



AFP EPC.XLS; 618194; 6 1 2  PM 

I 

TABLE B3.1-2d 
ACTIVE FLYASH PILE 

EXPOSURE POINT CONCENTRATIONS 

I 

I I 
I I I I I I I I I 1 

SR-90 4.41 3.6E-11 6.2E-11 O.OE+OO 
U-234 3.22 . 1.6E-ll 2.6E-08 3.OE-ll 
U-23SrU6 0.143 1.6E-11 2.SE-08 2.4E07 
U-238 3.22 2.8E-I I 5.2E-08 3.6848 

0 



. TABLE B3.1-2d 
ACTIVE FLYASH PILE 

EXPOSURE POINT CONCENTRATIONS 

Bmo(a)pyrenc 

12-Methvlnaohthalcne I 5.m-101 4.21E-IO1 4.19E-Ill 5.77E-l0( 4.21E-IOI 4.19E-11) 

1.24E-091 9.OZE-IO 8.98E-11 

I I .  

, I.I38-09( 8.27E-101 8.238-111 1.13E-091 8.27E-101 8.238-31 
1.24E-091 9.02E-101 8.988-11 

1.35E-09 
I 2.16E-091 I.58E-09 

1.35E-IO 1.85E-09I 1.35E-091 1.35E-10 
1.57E-IO 2.16E-091 1.58E-091 1.57E-IO 

I 

AFP-EPC.XLS; 618194; 6 1 2  PM 



AFP EPC.XLS; 618194; 6 1 2  PM 

on-site FEMP I 
100yrs Bdry(I'MYn) 

Coruamina ox'n (KIA Canc'n ($in) SF(o) 
NP-237 3 14E-04 252EMI 22E-IO 

TABLE B3.1-2d 
ACTIVE KYASH PILE 

EXPOSURE POINT CONCENTRATIONS 

SF(i) SF(c) 
29E-08 43E-07 

1 

I I I I I I I I I I  

I I I I I I I I I I 
I I I I I I I I 

I I I I I I I I 1 1  I 
I I I I I I I 1 I I 



AFP-EPC.XLS; 6/8/94; 6 1 2  PM 

CHEM 
Arsenic 
Lead 

TABLEB3.1-2d 
ACTIVE FLYASH PILE 

EXPOSURE POINT CONCENTRATIONS 

(mg) Kp SF(o) SF(i) SF(e) SF(dcrm) RfD(o) fD(i RfD(dcrm) 
1.6OE-07 1.00E-03 1.75E+00 I.84E+00 3.00E-04 2.85E-04 
5.1SE-07 4.00E-06 

I I I I I I I I I  1 

Arsenic 
Lead 

I I ,  I I I I I I I I I 1  I 

BCF 
44 

48.999 
I 1 I I I I 1 1  t I I I 

I I I I I I I I I 1  

I 



TABLE B3.1-2d 
ACTIVE FLYMH PILE 

EXPOSURE POINT CONCENTRATIONS 

SR-90 
U-234 
U-23S/236 
U-238 

S d a c e  Water (noa-gmr) 
I I I I I I I I I I 

9.94E-01 3.6E-11 O.OE+OO 
S.I4E+OI 1.6E-11 3.OE-11 
2.29E+OO 1.6E-11 2.4847 
5.13Et01 2.8E-I I 3.68-08 

CHEM 
Arsenic 
B c r y U i  
Lead 

(rng/l) Kp SF(o) SF(i) SF(c) SF(dcrm) RfD(o) RfD(i) RfD(dcrm) 
2.8SE-04 1.06EM I.00E-03 1.7s I.ME+OO 3.00E-04 

4.418-04 l.00E-03 4.3 S.00E-03 S.OOE-05 
3.40EM 4.OOE-06 

I I I 

AFP-EPC.XLS; 618194; 6 1 2  PM 



TABLE B.3.1-4 
CURRENT, TRESPASSING YOUTH 

ACTIVE FLYASH PILE: SOIL 
CARCINOGENIC RISK 

5.48E+00 6.5E+01 2.2E-10 1.4E-08 
7.22E-01 8.6E+00 2.2E-10 1.9E-09 

, 

PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

F 
U CI c1 

c 
w 

i ., L 

k3 a e, 
02 
%G 
N 

FER\CRU2RI\ABQ\AFSOILTY.XLS\6/5/94; 9: 10 PM 

3.30E-06 
4.74845 
3.30E-05 
4.64E-05 
3.9 1 E-05 
3.66E-05 
2.78E-05 
3.7 1 E-05 
1.65E-06 
3.7 1 E-05 

6.8E-03 
9.8E-02 
6.8E-02 
9.6E-02 
8.1E-02 
7.6E-02 
5.8E-02 
7.7E-02 
3.4E-03 

3.8E-08 
7.OE-09 , 

6.9E-10 
6.2E-11 
7.88-08 
2.9E-08 

2.6E-08 
2.5E-08 

1.1 E-07 

2.6E-10 
6.9E-10 
4.7E-11 
6 .OE- 12 
6.3E-09 
2.2849 
6.3E-09 
2.0E-09 
8.5E-11 

7.7E-02 5.2E-08 4.0E-09 
Total Pathway,: 2.6E-08 

PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 3.61E+00 4.3E+01 2.8E-11 1.2E-091 

Total Pathway: . 7.6E-08 

2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 

9.OE-10 
4.3E-08 
3.8E-09 
1.9E-09 
2.5E-09 

5.4E-09 
5.5E-10 

6.8E-10 
3.OE-11 

2.788-08 5.2E-11 
2.53E-07 4.8E-10 

2-Methylnaphthalen 5 77E-10 l.lE-12 
Benzo(a)anthracene 1.13E-09 2.1E-12 6.10E-01 1.3E-12 

1 24E-09 2.3E-12 6.10E+00 1.4E-11 
Benzo(b)fluoranthen 1.858-09 3.58-12 6.10E-01 2.1E-12 

2.16E-09 4.1E-12 

Compound 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

IngestiodSoil 
Conc'n (mglkg) . 

8.98E+01 9.7E-07' 1.8E+00 
4.67E+00 5.0E-08 4.3E+00 
5.54E+01 6.0E-07 
2.66E+00 2.9E-08 
2.45E+01 2.6E-07 

5.60E-02 6.OE-10 
l.lOE-O1 1.2E-09 7.30E-01 
1.20E-01 1.3E-09 7.30E+00 
1.80E-01 ' 1.9E-09 7.30E-01 
2.10E-01 2.3E-09 

1.7E-06 

8.7E- 10 
9.5E-09 
1.4E-09 

Total Pathway: 2.7E-08 

Total Rad + Chem 5.3E-08 

Total Pathway: 1.9E-06 

Total Rad + Chem 2.0E-06 



CARCIA 

Compound Intake Risk 
CS-137 2.0E-01 2.0E-06 3.9847 
NP-237 1.2E+00 4.3E-07 5.OE-07 
PU-238 1.5E-01 2.8E-11 4.3E-12 
PU-239/240 7.1E-02 2.7E-11 1.9E-12 
iRA-226 9.9E-01 6.0E-06 5.9E-06 
RA-228 6.8E-01 2.9E-06 2.OE-06 
SR-90 9.6E-01 
TH-228 8.1E-01 5.6846 4.6E-06 
TH-230 7.6E-01 5.4E-11 4.lE-1 I 
TH-232 5.7E-01 8.5E-06 4.9E-0t 
U-234 7.7E-01 3.OE-11 2.3E-I 1 
U-2351236 3.4E-02 2.4847 8.2E-OS 
.U-238 7.7E-01 3.6E-08 2.8E-06 

J 

TABLE B.3.1-4 
(continued) 

Not applicable (1) 

Total Pathway: 

Chemical Risk 
Dermal Contact/Soil 

Compound & SF(derm1 Risk 
Arsenic 
Beryllium 
Lead 
Thallium_ 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

2.IE-07 1.8E+00 3.9E-0 
2.2E-0 

1.3E-06 
6.3 E-08 

4.0E-08 
8.7E-10 
9.5849 
1.4E-09 

1 SE-07 

GENIC RISK 

. . .. . . . . . . . . 

External RadiatiodSoil 
Compound Intake 

Not applicable 

Total Pathway: 6.2E-07 

Total Rad + Chem 6.2E-07 
For PAHs and Be dermal carcinogenic risk assumes I X  the oral carcinogenic risk. 

FER\CRUZRl\ABQ\AFSOILTY.XLS\6/5/94; 9: 10 PM 

Total - 
3.9E-07 
5.2E-07 
2.5849 
1.2E-09 
6.0E-06 
2.0E-06 
1.9E-09 
4.68-06 
2.8849 
4.9846 
2.78-09 
8.3E-09 
3.3848 

2.1E-06 
4.3E-07 

I .7E-09 
I .9E-08 
2.8E-09 

Total Pathway: 

e : 



TABLE B.3.1-4 
(continued) 

U 
Y Y '  

c 
VI 

NONCARCZNO( 

5.67E-05 1.2E-01 
7.21E-06 1.5E-02 
3.308-06 6.8E-03 
4.74E-05 9.8E-02 
3.30E-05 6.8E-02 
4.64E-05 9.6E-02 
3.91E-05 8.1E-02 
3.66E-05 7.6E-02 
2.78E-05 5.8E-02 
3.71E-05 7.7E-02 
1.65E-06 3.4E-03 

lU-238 3.71E-05 7.7E-02 
Total Pathway: 

InhalatiodSoil 
Compound Conc'n (mglm3) w R f D ( I ) m  

Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Bemo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

9.25E-07 
4.84E-08 
5.7 1 E47  
2.78E-08 
2 S3E-07 
5.77E-10 
1.13E-09 
1.24E-09 
1.85E-09 
2.16E-09 

1 .OE-08 
5.3E- 10 
6.3E-09 

2.8E-09 
3.1E-10 

6.3E- 12 
1.2E-11 
1.4E-11 
2.OE-11 
2.4E-11 

Total Pathway: 

Total Rad + Chem 

iZC HAZARD 

Comwund Conc'n (pCi/& - Intake RfDo m 
CS-137 9.19E-01 l.lE+Ol 
NP-237 5.488+00 6.5E+01 
PU-238 7.22E-01 8.6E+00 
PU-239/240 3.30E-01 3.9E+00 
RA-226 4.61E+00 5.5E+01 
RA-228 3.17E+00 3.8E+01 
SR-90 4.47E+00 5.3E+01 
TH-228 3.81E+00 4.5E+01 
TH-230 3.55E+00 4.2E+01 
TH-232 2.67E+00 3.2E+01 
U-234 3.60E+00 4.3E+01 
U-2351236 1.60E-01 1.9E+00 
U-238 3.61E+00 4.3E+01 

Total Pathway: 

Comwund Conc'n (mg/kpJ Intake Rfi)o m 
Arseruc 8.98E+01 5.7E-06 3.OE-04 1.9E-02 
Beryllium 4.67E+00 2.9E-07 5.0E-03 5.9E-05 
Lead 5.54E+01 3.58-06 
Thallium 2.66E+00 1.7E-07 7.0E-05 2.4E-02 
TH-TOTAL 2.45E+01 1.5E-06 
2-Methylnaphthalene 5.60842 3.58-09 
Benzo(a)anthracene 1.10E-01 6.9E-09 
Benzo(a)pyrene 1.20E-01 7.6E-09 
Benzo(b)fluoranthene 1.80E-01 l.lE-08 
Phenanthrene 2.10E-01 1.3E-08 

\ 

Total Pathway: 2.1E-02 

Total Rad + Chem 2.1E-02 

.- 

- I- 

I. 

FER\CRUZRI\ABQ\AFSOlLTY.XL.S\6/5/94: 9: 10 PM 



TABLE B.3.1-4 
(continued) 

NONCARCINOGENIC HAZARD 
Radiation Ha 

Dermal Contact/Soil 

Not applicable 

Total Pathway: 

Chemical Haw 
Dermal Contact/Soil 

Commund RfD(derm1 H(J 
~ 

Arsenic 1.2E-06 2.9E-04 4.4E-03 
Beryllium 6.5E-07 5.0E-05 5.98-05 
Lead 7.7E-06 
Thallium 3.7847 7.0E-05 5.3E-03 

2-Methylnaphthalene 2.3E-07 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 8.8E-07 

TH-TOTAL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PU-2391240 7.1E-02 

U-2351236 3.48-02 

Total Pathway: 

d 
External RadiatiodSoil 

Compound Rfl)o H(J 

Not applicable 

I I I  
Total Pathway: 9.7E-03 Total Pathway: 

Total Rad + Chem 9.7E-03 

Total - 

2.3E-02 
1.2E-04 

7 .7843 

Total Rad + Chem 

FER\CRU2RI\ABQ\AFSOILTYY.XLS\6/5/94; 9: 10 PM 



TABLE B.3.1-5(a) 
CURRENT, TRESPASSING YOUTH 

ACTIVE' FLYASH PILE: SURFACE WATER 
CARCINOGENIC RISK 

Total 

3.8E-08 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

- 7.5E-08 

2.51E+01 5.5E+02 
1.70E-01 3.7E+00 
7.79E-02 1.7E+O 

1.02E+00 2.2E+01 
7.08E-01 1.5E+01 
9.94E-01 2.2E+01 

5.14E+01 l . lE+03 
2.29E+00 5.OE+01 
5.13E+01 l . lE+03 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E- 10 
1.OE-10 
3.6E-11 
1.6E-11 
1.6E-11 
2.8E-11 

Total Pathway: 

1.2E-07 
8.2E-10 
3.9E-10 
1.7E-08 
1 SE-09 

1.8E-08 
7.8E-10 

8.OE-10 
3.1.E-08 

1.9E-07 

Chemical Risk 
IngestiodSurface Water 

Compound Conc'n(mgIL) intake Risk 
Arsenic 1.06E-02 2.1E-07 1.8E+00 3.7847 
Beryllium 4.41E-04 8.88-09 4.3E+00 3.88-08 
Lead 3.40E-02 6.8E-07 

1.2E-07 
8.2E-10 
3.9E- 10 
1.7E-08 
1 SE-09 
7.8E-10 
1.8E-08 
8.OE-10 
3.1E-08 

4.3E-07 
Beryllium 
Lead 4.OE- 10 

I I I  I 
Total Pathway: 4.1E-07 Total Pathway: 9.5E-08 

For PAHs and Be dermal carcinogenic risk assumes 1X the oral carcinogenic risk. 

Total Rad + Chem 6.0E-07 Total Rad + Chem 9.5E-08) Totul: 6.9E-073 

FER\CRUZRI\ABQ\AFSWTY,XLS\6/5/94; 9: I 1  PM 



TABLE B.3.1-S(a) 
(continued) 

2.51E+01 5.5E+02 
1.70E-01 3.7E+00 
7.79E-02 1.7E+00 

1.02E+00 2.2E+Ol 
7.08E-01 1.5E+01 
9.94E-01 2.2E+01 

5.14E+01 l . lE+03 
2.29E+00 5.OE+01 
5.13E+01 1 . 1  E+03 

NONCARCINOGENIC HAZARD 

I 
Total Pathway: 

3.40E-02 3.98-06 

Total Pathway: 4.1E-03 Total Pathway: 7.8E-04 

4.78-03 
1.6E-04 

Total Rad + Chem 4.1E-03 

FER\CRUZRI\ABQ\AFSWTY,XLS\6/5/94; 9: I 1  PM 

Total Rad + Chem 7.8E-04 mal :  4.9E-03 



TABLE B.3.1-5@) 
CURRENT, TRESPASSING YOUTH - 

ACTIVE FLYASH PILE: SEDIMENT 
Carcinogenic Risk 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 

IR-90 
U-234 
U-2351236 
U-238 

5.29E+00 2.OE+01 

3.30E-01 1.2E+00 
4.60E+00 1.7E+01 
3.18E+00 1.2E+01 
4.478+00 l.lE+OI 
3.228+00 1.2E+01 

1.43E-01 5.4E-01 
3.228+00 1.2E+01 

7.20E-01 2.7E+00 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
1.6E-11 
1.6E-11 
2.8E-11 

Total Pathway: 

4.48-09 
5.9E-10 
2.8E-10 
1.3E-08 
1.2E-09 

1.9E-I0 
8.6E- 12 
3.4E-10 

2.1E-08 

6.OE-10 

Not applicable 

Total Pathway: 

Arsenic 8.978+01 3.1E-07 1.8E+00 5.38-07 
Beryllium 4.67E+00 1.6E-08 4.3E+00 6.8E-08 

I L e l  5.48E+01 1.9E-07 I 
Total Pathway: 6.0E-07 

Total Rad + Chem 6.2EM 
For PAHs and Be dermal carcinogenic risk assumes I X  the oral carcinogenic risk. 

1.6E-06 

Arsenic 2.68-07 1.8E+00 4.8E-07 
Beryllium 6.8E-08 

ILead I 
Total Pathway: 5.5E-07 

Compound 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 

U-234 
U-2351236 
U-238 

Intake 
3.8E-01 
5.1E-02 
2.4E-02 
3.3E-01 
2.3E-01 
3.2E-01 
2.3E-01 
1 .OE-02 
2.3E-01 

4.38-07 
2.8E-11 
2.7E-11 
6.0E-06 
2.98-06 

3.OE-11 
2.4E-07 
3.6E-08 

I 
Total Pathway: 

Risk 
1.6E-07 
1.4E-12 
6.3E-13 
2 .OEM 
6.6E-07 

2.48-09 1 8.3E-09 2.8E-06 

6.98-12 

Total Pathway: 

1.7E-07 
5.9E-10 
2.8E-10 
2.0E-06 
6.68-07 
6.OE-10 
2 .OE- 10 
2SE-09 
8.6E-09 

1 .OE-06 
1.4E-07 

Total Rad + Chem 5.58-07 Total Rad + Chem 2.8846 Total: 4.0E-06 

FER\CRUZRI\ABQ\AFSSEDTY,XLS\6/5/94: 9:l I PM 



TABLE B.3.1-5@) 
(continued) 

' 

Non-caramgenic Hazard 

Arsenic 8.978+01 1.8E-06 3.OE-04 5.9E-03 Arsenic 1.SE-06 2.98-04 5.38-03 
Beryllium 4.67E+OO 9.3848 5.0E-03 1.9E-05 Beryllium 7.9EM 5.OE-05 1.6E-02 
Lead 5.488+01 l.lE-06 Lead 9.3E-06 

Compound 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

Conc'n (pCi/@ rn R1D(o) 
5.29E+00 2.OE+01 

7.20E-01 2.7E+00 
3.30E-01 1.2E+00 

3.18E+00 1.2E+01 
4.47E+00 1.7E+01 

1.43E-01 5.4E-01 
3.228+00 1.2E+01 

4.60E+00 1.7E+01 

3.228+00 1.2E+01 

1 I 
Total Pathway: 

Not applicable 

Total Pathway: 

IngestiodSediment Dermal ContacUSediment 
Compound Conc'n(mK/k@ RfDo Compound Intake RfD(derm) Hazard 

I I I  1 
Total Pathway: 6.0E-03 Total Pathway: 2.1E-02 

FER\CRU2RI\ABQ\AFSEDTY,XLS\6/5/94; 9: I I PM 

l.lE-02 
1.6E-02 

Total Rad + Chem 6.0E-03 Total Rad + Chem 2.lE-021 Total: 2.7E-021 

e 



TABLE B.3.1-6 
CURRENT OFF-PROPERTY FARMER 

ACTIVE FLYASH PILE: SURFACE SOIL/AIR 
CARCINOGENIC RISK 

U-235/236 1.20E-07 1.4E-02 2.5E-08 3.5E-10 
U-238 2.69E-06 3.1E-01 5.2E-08 1.6E-08 

- - - - - . - . . -. . 

Radiation Risk 
InhalatiodSoil 

Risk Compound Conc'n in Air (pCilm3) @ - 
CS-137 6.878-07 8.0E-02 1.9E-11 1.5E-12 
NP-237 4.1 1E-06 4.8E-01 2.9E-08 1.4E-08 
PU-238 5.24847 6.1E-02 3.9E-08 2.4E-09 
PU-239/240 2.47E-07 2 9E-02 3.88-08 1.1E-09 
RA-226 3.448-06 4.OE-01 7.0E-09 2.8E-09 
RA-228 2.39E-06 2.8E-01 6.9E-10 1.9E-IC 
SR-90 3.37846 3.9E-01 6.2E-11 2.4E-11 
TH-228 2.848-06 3.3E-01 7.8E-08 2.6E-08 
TH-230 2.668-06 3.1E-01 2.98-08 8.9E-05 
TH-232 2.02E-06 2.3E-01 l.lE-07 2.6E-08 
U-234 2.698-06 3.1E-01 2.6848 8.1E-05 

3.5E-10 
1.6E-08 

Total 

1.5E-12 
1.4E-08 
2.4E-09 
l.lE-09 
2.8E-09 
1.9E-10 
2.4E-11 
2.6E-08 
8.9E-09 
2.6E-08 
8.1E-09 

Compound 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

Risk Conc'n (mglm3) @ S F ( i )  - 
6.728-08 4.4E-09 1.5E+01 6.5E-08 
3.52E-09 2.3E-10 8.4E+00 1.9E-09 
4.14E-08 2.7E-09 
2.02E-09 1.3E-10 
1.83E-08 1.2E-09 
4.19E-11 2.7E-12 
8.23E-11 5.3E-12 6.1E-01 3.3E-12 
8.98E-11 5.8E-12 6.1E+00 3.6E-11 
1.35E-10 8.7E-12 6.1E-01 5.3E-12 
1 S7E-10 1 .OE-1 1 

6.5E-08 
1.9E-09 

3.3E- 12 
3.6E-11 
5.3E-12 

I I 
Total Pathway: 6.7E-08 

Total Rad + Chem 1.7E-07 
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TABLE B.3.1-6 
(continued) 

r 

NONCARCINOGENIC HAZARD 

Conc'n in Air (pCilm3) Intake RfDo Hazard 
6.878-07 8.0E-02 
4.11E-06 4.8E-01 
5.248-07 6.1E-02 
2.478-07 2.9E-02 
3.448-06 4.0E-01 
2.39846 2.8E-01 
3.37846 3.9E-01 
2.84E-06 3.3E-01 
2.66E-06 3.IE-01 
2.02846 2.3E-01 
2.69846 3.IE-01 

Total Pathway: 

6.728-08 4.48-09 
3.52E-09 2.3E-10 
4.14E-08 2.7E-09 

1.83848 I .2E-09 
2.02849 1.3E-10 

2-Methylnaphthalene 4.19E-11 2.7E-I2 
Benzo(a)anthracene 8.238-1 I 5.38-32 

8.98E-I 1 5.8E-12 
Benzo(b)fluoranlhene 1.35E-10 8.7E-12 

1.57E-IO 1.OE-11 

Total Pathway: 

Total Rad + Chem Total: I 1 

FER\CRU2RI\ABQ\AFSLOFRF.XL.S\6/5/94; 9:  12 PM 



TABLE B.3.1-7 
CURRENT OFF-PROPERTY RESIDENT CHILD 
ACTIVE FLYASH PILE: SURFACE SOWAIR 

CARCINOGENIC RISK 

?j 

tL 
M M c( 
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.. . 

. .  
G .<-' 
€2 -;- a :: 
07. 
€2- 

FER\CRUZRI\ABQ\AFSLOFRC,XLS\6/5/94; 9: 12 PM 

Compound 
CS-137 
NP-237 
PU-238 
PU-239/240 

RA-228 

TH-228 

InhalatiodSoil 
Conc'n in Air (pCi/m3) Intake 

6.87E-07 1.4E-03 
4.11E-06 8.6E-03 
5.24E-07 1.1E-03 
2.47E-07 5.2E-04 
3.44E-06 7.2E-03 
2.39E-06 5.0E-03 
3.37E-06 7.1E-03 
2.84E-06 6.0E-03 

1.9E-11 
2.9E-08 
3.98-08 
3.8E-08 
7.0E-09 
6.9E-10 
6.2E-11 
7.8E-08 

Risk - 
2.7E-14 
2.5E-10 
4.3E-11 
2.OE-11 
5.1E-11 
3.5E-12 
4.4E-13 
4 . 7 ~ - i a  

Total 

2.7E-14 
2.5E-10 
4.3E-11 
2.OE-11 
5.1E-11 
3.5E-12 
4.4E-13 
4.7E-10 

TH-230 2.66E-06 5.6E-03 2.9E-08 1.6E-10 1.6E-10 
TH-232 2.02E-06 4.2E-03 1.1E-07 4.7E-10 4.7E-10 
U-234 2.69E-06 5.6E-03 2.6E-08 1.5E-10 1.5E-10 
U-235/236 1.20E-07 2.5E-04 2.58-08 6.3E-12 6.3E-12 

2.9E- 10 
Total Pathway: 1.9E-09 

I InhalatiodSoil I 
Compound 

Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

Conc'n (mnlm3) 
6.72E-08 
3.52E-09 
4.14E-08 
2.02E-09 
1.83E-08 
4.19E-11 
8.23E-11 
8.98E-11 
1.35E-10 
1.57E-10 

- Risk 
3.7E-10 1.5E+01 5.5849 
1.9E-11 8.4E+00 1.6E-10 
2.3E-10 
1.lE-11 
1 .OE-10 
2.3E-13 
4.5E-13 6.1E-01 2.8E-13 
4.9E-13 6.1E+00 3.OE-12 
7.4E-13 6.1E-01 4.5E-13 
8.6E-13 

5.5E-09 
1.6E-10 

2.8E- 13 
3 .OE-12 
4.5E-13 

I I 
Total Pathway: 5.7E-09 

Total Rad + Chem Total: 7.6E-09 

F 



TABLE B.3.1-7 
(continued) 

NONCARCINOGENIC HAZARD 

5.24E-07 1 . 1  E-03 
2.47E-07 5.2E-04 
3.448-06 7.28-03 
2.398-06 5.0E-03 
3 .37846 7.1E-03 
2.84E-06 6.0E-03 
2.66E-06 5.6E-03 
2.02E-06 4.2E-03 

Total Pathway: 

Compound 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

InhalatiodSoil 
Conch (malm3) - Intake RfDo Hazard 

6.72E-08 4.3E-09 
3 .52849 2.3E-10 
4.14E-08 2.68-09 
2.028-09 1.3E-10 
1.838-08 1.2E-09 
4.19E-11 2.78-12 
8.23E-1 I 5.38-12 
8.988-1 1 5.78-12 
1.35E-10 8.68-12 
1.57E-10 1.OE-ll 

I 
Total Pathway: 

Total Rad + Chem Total: I I 

FER\CRU2RI\ABQ\AFSLOFRC.XL.S\6/5/94: 9:  12 PM 

0 



0 
TABLE B.3.1-8(a) 

CURRENT OFF-PROPERTY FARMER 
ACTIVE FLYASH PILE: BEEF AND MILK (DUST AFFECTED) 

CARCINOGENIC RISK 

2.66E-09 2.0E-05 2 2E-10 4.3E-15 
1.34E-09 9.98-06 2.3E-10 2.38-15 
l.llE-04 8.1E-01 7 8E-10 6.3E-10 
4 91E-05 3.6E-01 1.OE-10 3 6E-11 
5.68E-04 4.2E+00 3 6E-11 1.5E-10 
5.88E-07 4.3E-03 5.5E-11 2.4E-13 
2.68E-06 2 OE-02 1.3E-11 2.6E-13 
2 04E-06 1.5E-02 1.7E-10 2 5E-12 

Total Pathway: 1.9E-10 Total Pathway: 9.6E-10 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo(b)fluoranthene 

IngestiodBeef 
Conc'n inBeef (malkp,) Risk 

2.06E-05 2.1E-08 1.75E+00 3.78-08 
3.45E-07 3.5E-10 4.30E+00 1.5E-09 
8.20E-07 8.4E-10 
1.62E-05 1.7E-08 
2.22E-08 2.3E-11 
1.46E-09 1.5E-12 
4.59E-08 4.7E-11 7.30E-01 3.4E-11 
1.33E-07 1.4E-10 7.30E+00 9.9E-10 
2.05E-07 2.1E-10 7.30E-01 1.5E-10 

. 6.47E-09 6.7E-12 

I 
Total Pathway: 4.OE-01 

. Total Rad + Chem 4.OE-08 

FER\CRU2RI\ABQ\ABFOFRF,XLS\6/6/94: I I :39 PM 

il Risk 
IngestiodMilk 

Compound Conc'n inMilk ( m a n )  intake Risk 
Arsenic 6.188-07 2.5E-09 1 75E+00 4 4E-09 
Beryllium 3 llE-10 1 3E-12 4 30E+00 5 5E-12 
Lead 6 838-07 2.8E-09 
Thallium 8 11E-07 3 3E-09 
TH-TOTAL 1.85E-08 7 6E- I 1  
2-Methylnaphthalene 4.638-10 19E-12 
Benzo(a)anthracene 1.468-08 6 OE-11 7 30E-01 4 4E-11 
Benzo(a)pyrene 4.21E-08 1.7E-IO 7.30E+00 13E-09 
Benzo(b)fluoranthene 6 51E-08 2.7E-IO 7.30E-01 2 OE-10 
Phenanthrene 2.088-09 8 6E-12 

Total - 
1.9E-10 
6.1E-12 
9.7E- 15 
5.1E-15 
7.2E-10 
4.1E-11 
1.6E-10 
3.1E-13 
3.3E-13 
3.3E- 12 
8.98-12 
4.OE- 13 
1.6E-11 

4.28-08 
1.5E-09 

7.8E-11 
2.38-09 
3.5E- 10 

Total Pathway: 6.OE-05 

Total Rad + Chem 6.9E-09 



TABLE 

I I 

1 3E-08 2 4E-05 
6 7E-09 1 2E-05 
6 1E-05 1 1E-01 
2 7E-05 5.OE-02 
1 1E-04 2 1E-01 
6 9E-07 1 3E-03 
32E-06 59E-03 
2 4E-06 4 5E-03 

Total Pathway. 

I. [a) (continued) 

Chen 

Compound Conc'n in Beef (mg/kg) RfD(o) Hazard 
IngestionlBeef 

Arsenic 2.IE-05 2.IE-08 3.OE-04 7.IE-0 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-Methylnaphhalene 
Benzo( a)anth racene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

3.58-07 
8.2E-07 
1.6E-05 
2.2E-08 
1 SE-09 
4.68-08 
1.3E-07 
2.OE-07 
6.5E-09 

3.5~-10 ~ . o E - o ~  7 . i ~ - a  
8.4E-10 
1.7E-08 7,.OE-05 2.4E-C 
2.3E-11 
1.5E-12 
4.7E-1 I 
1.4E- 10 
2.1E-10 
6.7E- 12 

NONCARCINOGENIC HAZARD 

2.668-09 2.OE-05 
1.34E-09 9.9E-06 
l.llE-04 8.1E-01 
4.91E-05 3.6E-01 
5.68E-04 4.2E+00 
5.88E-07 4.38-03 

2.04E-06 1.5E-02 
6.97E-05 5.1E-01 

2.688-06 2.0E-02 

Total Pathway: 

II Hazard 
I IneestiodMilk 

Compound Conc'n in Milk (mg/L) 

Arsenic 6.18E-07 
Beryllium 3.1 1E- 10 
Lead 6.838-07 
Thallium 8.11E-07 
TH-TOTAL 1.858-08 

1.46E-08 Benzo(a)anthracene 
2-Methylnaphthalene 4.63E- 10 

Benzo(a)pyrene 4.2 1 E-08 
Benzo(b)fluoranthen 6.5 1E-08 
Phenanthrene 2.08E-09 

Intake RfD(o) Hazard - 
2.5E-09 3.OE-04 8.58-06 
1.3E-12 5.OE-03 2.6E-10 
2.88-09 
3.3E-09 7.0E-05 4.88-05 
7.6E-11 
1.9E-12 
6.OE-11 \ 
1.7E- 10 
2.7E-10 
8.6E- 12 

Total Rad + Chem 3.1E-04 

7.98-05 
7. IE-08 

2.9E-04 

FER\CRU2RMBQ\ABFOFRF.XL.S\6/6/94: I1:39 PM 



TABLE B.3.1-8(b) 
CURRENT OFF-PROPERTY CHILD 

ACTIVE FLYASH PILE BEEF AND MILK (DUST AFFECTED) 

I Radia 
IngestiodBeef 

Compound Conc'n inBeef(pCilk& Intake -SF(o) Risk 
CS-137 1.55E-03 9.4E-02 2.8E-11 2.6E-12 
NP-237 1.llE-05 6.88-04 2.2E-10 1.5E-13 
PU-238 1.33E-08 8.1E-07 2.2E-10 1.8E-16 
PU-2391240 6.72E-09 4.1E-07 2.3E-10 9.4E-17 
RA-226 . 6.14E-05 3.7E-03 7.8E-10 2.9E-12 
RA-228 2.71E-05 1.6E-03 1.OE-10 1.6E-13 
SR-90 1.13E-04 6.9E-03 3.6E-11 2.5E-13 
TH-228 6.91E-07 4.2E-05 5.5E-11 2.3E-15 
TH-230 3.21E-06 2.OE-04 1.3E-11 2.5E-15 
TH-232 2.45E-06 1.5E-04 1.7E-10 2.5E-14 
U-234 2.32E-05 1.4E-03 1.6E-11 2.3E-14 
U-2351236 1.04E-06 6.3E-05 1.6E-11 1.OE-15 
U-238 2.32E-05 1.4E-03 2.8E-11 4.OE-14 

Total Pathway: 6.2E-12 

Chem 
IngestiodBeef 

Compound Conc'n inBeef (malkg) Risk 
Arsenic 2 06E-05 3 3E-09 1.75E+00 5 7E-09 
Beryllium 3.458-07 5 5E-11 4 30E+00 2 4E-10 
Lead 8.20E-07 13E-IO 
Thallium 1 62E-05 2 6E-09 
TH-TOTAL 2.228-08 3 5E-12 
2-Methylnaphthalene 1468-09 2.38-13 
Benzo(a)anthracene 4 59E-08 7.38-12 7.30E-01 5 3E-12 
Benzo(a)pyrene 133E-07 2.1E-11 7.30E+00 15E-10 
Benzo(b)fluoranthen 2 OSE-07 3.3E-11 7.30E-01 2 4E-11 
Phenanthrene 6 478-09 1 OE-12 

Total Pathway: 6 2E-05 

Total Rad + Chem 6.2E-09 

FER\CRU2Rl\ABQ\ABFOFRC,XLS\6/6/94; I I :40 PM 

7ARCINOGENIC RISK 

Comwund Conc'n inMilk (pCilL) Intake Risk 
CS- 137 5.43E-04 7.8E-01 2.8E-11 2.2E-11 
NP-237 1.01E-06 1.4E-03 2.2E-10 3.2E-13 
PU-238 2.66E-09 3.8E-06 2.2E-10 8.4E-16 
PU-2391240 1.34E-09 1.9E-06 2.3E-10 4.4E-16 
RA-226 l.llE-04 1.6E-01 7.8E-10 1.2E-10 
RA-228 4.91E-05 7.OE-02 1.OE-10 7.OE-12 
SR-90 5.68E-04 8.1E-01 3.6E-11 2.9E-11 
TH-228 5.888-07 8.4E-04 5.5E-11 4.6E-14 
TH-230 2.68E-06 3.8E-03 1.3E-11 5.OE-14 
TH-232 2.04E-06 2.9E-03 1.7E-10 4.9E-13 
U-234 6.97E-05 1.OE-01 1.6E-11 1.6E-12 
U-2351236 3.11E-06 4.4E-03 1.6E-11 7.1E-14 
U-238 6.97E-05 1.OE-01 2.8E-11 2.8E-12 

Total Pathway: 1.9E-10 

3.11E-10 1.2E-12 4.30E+00 5.OE-12 
6.83E-07 2.5E-09 
8.11E-07 3.0E-09 
1.85E-08 6.9E-11 
4 63E-10 1.7E-12 
146E-08 5.4E-11 7.30E-01 4.OE-11 
4 21E-08 1.6E-10 7 30E+00 l.lE-09 

nzo(b)fluoranthen 6 51E-08 2.4E-10 7 30E-01 1.8E-10 
2.08E-09 7 8E-12 

Total 

2.4E-11 
4.7E- 13 
1 .OE- 15 
5.4E- 16 
1.3E-10 
7.2E-12 
2.9E-11 
4.8E-14 
5.2E-14 
5.2E- 13 
1.6E-12 
7.2E-14 
2.8E- 12 

9.8E-09 
2.4E- 10 

4.5E-11 
1.3E-09 
2.OE-10 

Total Pathway: 5.4E-OS 

Total Rad + Chem 5.6E-09 



NON 

6.78-09 4.lE-07 
6 1E-05 3.7E-03 
2.7E-05 1.6E-03 
1 1E-04 6 9E-03 
6 9E-07 4 2E-05 
3 2E-06 2.OE-04 
2 4E-06 15E-04 

Total Pathway 

I FER\CRUSRMBQ\ABFOFRC.XLS\6/6/94; I I :40 PM 

IngestiodBeef 
Compound Conc'n in Beef (malkp,) intake RfD(o) Hazard 

Arsenic 2 1E-05 3 8E-08 3.OE-04 1 3E-0 
Beryllium 3.5E-07 6 4E-10 5 OE-03 1.3E-0 
Lead 8 2E-07 1 5E-09 
Thallium 16E-05 3 OE-08 7.0E-05 4.3E-0 
TH-TOTAL 2 2E-08 4 1E-11 
2-Methylnaphthalene 1.5E-09 2 7E-12 
Benzo(a)anthracene 4.68-08 8 5E-11 
Benzo(a)pyrene 1.3E-07 2 5E-10 
Benzo(b)fluoranthen 2 OE-07 3 8E-IO 
Phenanthrene 6.SE-09 1.2E-11 

Total Pathway: 5.6E-0 

Total Rad + Chem 5.68-04 

UiCINOGENIC HAZARD 
n 

IngestiodMiIk 
Compound Conc'n inMilk(pCi/L) m RfDo 

CS-137 5.438-04 7.8E-01 
NP-237 1.01E-06 1.4E-03 
PU-238 2.66E-09 3.88-06 
PU-2391240 1.34E-09 1.9E-06 
RA-226 l.llE-04 1.6E-01 
RA-228 4.918-05 7.OE-02 
SR-90 5.68E-04 8.1E-01 
TH-228 5.888-07 8.4E-04 
TH-230 2.688-06 3.8E-03 
TH-232 2.048-06 2.9E-03 
U-234 6.97E-05 l.OE-O1 
U-235/236 3.11E-06 4.4E-03 
U-238 6.97E-05 1.OE-01 

Total Pathway: 

I1 Razard 
IngestiodMilk 

Compound Conc'n inMilk(ma/L) RfDo 
Arsenic 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

6.18E-07 
3.11E-10 
6.83E-07 
8.11E-07 
1.858-08 
4.63E-10 
1.468-08 
4.2 1E-08 
6.5 1E-08 
2.08E-09 

2.7E-08 3.OE-04 9.OE-05 
1.4E-11 5.0E-03 2.7E-09 
3.OE-08 
3.5E-08 7.0E-05 5.OE-04 
8.OE- 10 
2.OE-11 
6.3E-10 
1.8E-09 
2.8E-09 
9.1E-11 

Total 

2.2E-04 
1.3E-07 

9.38-04 

Total Pathway: 5.9E-04 

Total Rad + Chem ~.~E+I-I 
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TABLE B.3.1-9 (a) 
CURRENT OFF-PROPERTY FARMER 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 
CARCINOGENIC RISK 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
I'H-230 
M-232 
U-234 
U-2351236 
U-238 

4.74E-07 9.3E-01 
2.03E-06 4.OE+00 
2.57E-07 5.1E-01 
1.21E-07 2.4E-01 
1.73E-06 3.4E+00 
1.17E-06 2.3E+00 
1.85E-06 3.6E+00 
1.39E-06 2.7E+00 
1.33E-06 2.6E+00 
1.01E-06 2.OE+00 
1.32E-06 2.6E+00 
5.88E-08 1.2E-01 
1.32E-06 2.6E+00 

2.8E-I 1 
2.2E- 10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.6E-I 1 
8 . 8 ~ - i a  
1.1E-1C 
5.5E-ll 
2.7E-05 
2.3E-1C 
1.3E-1C 
1.5E-1C 
3.4E-11 
3.4E- 1C 
4.2E-11 
1.9E-12 
7.3E-11 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.738-07 4.9E-01 
2.03E-08 2.1E+00 
2.56E-07 2.7E-01 
1.21E-07 1.3E-01 
1.738-06 1.8E+00 
1.16E-06 1.2E+00 
1.85E-06 1.9E+00 
1.35E-06 1.4E+00 
1.33E-06 1.4E+00 
1.01E-06 l . lE+00 
1.32E-06 1.4E+00 
5.88E-08 6.1E-02 
1.32E-06 1 . 4 E + F  

2.8E-11 
2.2E-10 
2.2E- 10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-I 1 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

1.4E-I 1 
4.7E- 10 
5.9E-11 
2.9E-11 
1.4E-09 
1.2E-10 
6.9E-11 
7.7E-11 
1.8E-11 
1.8E-10 
2.2E-11 
9.8E-13 
3.9E-11 

4.05E-05 4.5E-08 1.8E+00 7.8E-08 
1.85E-06 2.0E-09 4.3E+00 8.7E-09 
2.16E-05 2.4E-08 
1.07E-06 1.2E-09 
9.15E-06 1.0E-08 

2-Methylnaphthalen 7.18E-08 7.9E-11 
Benzo(a)anthracene 4.33E-08 4.8E-11 7.3E-01 3.5E-11 

4.58E-08 5.OE-11 7.3E+00 3.7E-10 
Benzo(b)fluoranthen 6.84E-08 7.5E-ll 7.3E-01 5.5E-I 1 ..:e, '":;e, . IPhenanthrene 8.16E-08 9.OE-ll 

A m  

Compound Conc'n-Fruit(mplkgJ 
Arsenic 4.05E-05 2.4E-08 1.8E+00 4.1E-08 
Beryllium 1.85E-06 l.lE-09 4.3E+00 4.6E-09 
Lead 2.16845 1.3E-08 

TH-TOTAL 9.15E-06 5.3E-09 
Thallium 1.07E-06 6.2E-10 

2-Methylnaphthalene 7.18E-08 4.2E-ll 
Benzo(a)anthracene 4.30E-08 2.5E-11 7.3E-01 1.8E-11 
Benzo(a)pyrene 4.55848 2.7E-11 7.3E+00 1.9E-10 
Benzo(b)fluoranthene 6.78848 4.OE-11 7.3E-01 2.9E-11 
Phenanthrene 7.96E-08 4.6E-11 

I 
Total pathway: 8.7E-08 Total Pathway: 4.6E-0: 

- -  
93 Total Rad + Chem 9.2E-08 

FER\CRU2RI\ABQ\AVGOFRF. XLS\6/8/94; 8 5 3  PM 

4.OE-11 
1.3E-09 
1.7E-IO 
8.4E-11 
4.1E-09 
3.5E-10 
2.OE-10 
2.3E-10 
5.2E-11 
5.2E-10 
.6.4E-I 1 
2.8E-12 
1.1 E-10 

1.2E-07 
1.3E-08 

5.3E-11 
5.6E-10 
8.4E-11 

Total Rad + Chem 4.9E-08 



TABLE B.3.1-9 (a) 

(continued) 

NO! 

I Compound Conc'n-Ven. (pcilkd RfDo 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.78-07 9.3E-01 

2.6E-07 5.IE-01 
2.OE-06 4.OE+00 

1.2E-07 2.4E-01 
1.7E-06 3.4E+00 
1.2E-06 2.3E+00 
1:8E-06 3.6E+00 
1.4E-06 2.7E+00 

1.0E-06 2.OE+00 
1.3E-06 2.6E+00 
5.9E-08 1.2E-01 
1.3E-06 2.6E+00 

1.3E-06 2.6E+00 

I 
Total Pathway: 

ARCINOGENIC HAZARD 

I IneestiodFruit 

I compound Conc'n-Fruit(pCilk& Intake RfDo 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.73E-07 
2.03E-06 
2.56E-07 
1.21E-07 
1.73E-06 
1.16E-06 
1.858-06 
1.35846 
1.338416 
1.01E-06 
1.32E-06 
5.88E-08 
1.32846 

4.9E-01 
2.1E+00 
2.7E-01 
1.3E-01 

1.8E+00 
1.2E+00 
1.9E+00 
1.4E+00 
1.4E+00 
l . lE+00 
1.4E+00 
6.1E-02 
1.4E+00 

Total Pathway: 

IngestiodVegetables 
Compound Conch-Vea. (mnlkg) Intake RfDo Hazard 

Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

4.1E-05 
1.8E-06 
2.2E-05 
1.1 E-06 
9.1E-06 
7.2E-08 
4.38-08 
4.6848 
6.8E-08 
8.2E-08 

4.58-08 3.0E-04 1.5E-04 
2.0E-09 5.0E-03 4.1E-07 
2.4848 
1.2E-09 7.0E-05 1.7E-05 
1 .OE-08 
7.9E-11 
4.8E-11 
5.OE-11 
7.5E-1 I 
9.OE-I 1 

1 I 
Total Pathway: 1.7E-04 

Total Rad + Chem 1.7E-04 

Compound 
Arsenic 
Beryllium 

Thallium 

2-Methylnaphthaltne 
Benzo(a)anthracene 

TH-TOTAL 

IngestiodFruit 
Conc'n-Fruit (mnlkd Intake RfDo Hazard 

4.05845 2.4E-08 3.0E-04 7.9845 
1.85846 l.lE-09 5.0E-03 2.2E-07 
2.16E-05 1.3E-08 

9.15E-06 5.3E-09 
1.07E-06 6.2E-10 7.0E-05 8.9E-06 

7.188-08 4.2E-11 ' 

4.30848 2.5E-1 I 

2.3E-04 
6.28-07 

2.68-05 

I 
. .  I Benzo(a)pyrene 4.558-08 2.7E-I 1 

Benzo(b)fluoranthene 6.788-08 4.OE-11 
Phenanthrene 7.96E-08 4.6E-I 1 

I 
Total Pathway: 8.8E-05 

4 g  2s 

F 

+ w  

vl7l 
2 Total Rad + Chem 8.8E-05 
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TABLE B.3.1-9 (b) 
CURRENT OFF-PROPERTY CHILD 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 
CARCINOGENIC RISK 

IngestiodVegetables 
Compound Conc'n-Veg. (pCi/k@ - Intake !t& 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

4.74E-07 4.0E-02 

2.57E-07 2.2E-02 
1.21E-07 1.0E-02 

2.03E-06 1.7E-01 

1.73E-06 1.5E-01 
1.17E-06 9.9E-02 
1.85E-06 1.6E-01 
1.39E-06 1.2E-01 
1.33E-06 l.lE-O1 
1.01E-06 8.5E-02 

5.88E-08 4.98-03 
1.32E-06 . l.lE-O1 

1.32E-06 l.lE-O1 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

1.lE-12 
3.8E-11 
4.7E- 11 
2.3E- 11 
1.1 E-IC 
9.9E-I2 
5.6E- 12 
6.4E-11 
1.5E-12 
1.4E-11 
1.8E-11 
7.9E- 14 
3.1E-11 

4 73E-07 6.1E-02 2.8E-11 1.7E-12 
2.03E-06 2.6E-01 2.2E-10 5.7E-11 
2.56847 3.38-02 2.2E-10 7.2E-12 
1 21E-07 1.6E-02 2.3E-10 3 6E-12 
1.73E-06 2.2E-01 7.8E-IO 1.7E-10 
1.16E-06 1.5E-01 1.OE-IO 1.5E-11 
1 85E-06 2.4E-01 3.6E-11 8.58-12 
1.35846 I .7E-01 5.5E-11 9.5E-12 
1.338-06 1.7E-01 1.3E-I1 2.2E-12 
1.01E-06 1.3E-01 1.7E-10 2 2E-11 
1.32E-06 1.7E-01 1.6E-11 2.78-12 
5.88E-08 7.68-03 1.6E-11 1.2E-13 
1.32E-06 1.7E-01 2.8E-11 4.78-12 

I i 
Total Pathway: 2.OE-10 Total Pathway: 3.1E-10 

IngestiodVegetables 
Compound Conc'n-Veg. (mg/k@ - Intake !t& 

Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalen 
Benzo(a)anthracene 
Benzo(a)py rene 
Benzo(b)fluoranthen 
Phenanthrene 

TH-TOTAL 

4.05E-05 8.9E-09 1.8E+00 1.6E-08 
1.85E-06 4.OE-10 4.3E+00 1.7E-09 
2.16E-05 4.7E-09 
1.07E-06 2.3E-10 
9.15E-06 2.OE-09 
7.18E-08 1.6E-11 
4.33E-08 9.5E-12 7.3E-01 6.9E-12 
4.58E-08 1.OE-11 7.3E+00 7.3E-11 
6.84E-08 1.5E-11 7.3E-01 1.lE-11 
8.16E-08 1.8E-11 

Total Pathway: 1.7E-08 

Total Rad + Chem 1.8E-08 

IngestionlFmit 
Compound Conc'n-Fmit(mg/k& Intake Risk 

Arknic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Phenanthrene 

TH-TOTAL 

4.05 E-05 
1.85E-06 
2.16E-05 
1.07E-06 
9.15E-06 
7.18E-08 
4.30E-08 
4.55E-08 
6.78E-08 
7.96E-08 

1.4E-08 1.8E+00 2.4E-08 
6.2E-10 4.3E+00 2.7E-09 
7.2E-09 

3.1E-09 
3.6E-10 

2.4E-11 
1.4E-11 7.3E-01 1.lE-11 
1.5E-11 7.3E+00 l.lE-10 
2.3E-11 7.3E-01 1.7E-11 
2.7E-11 

Total 

2.88-12 
9.5E-11 
1.2E-11 
5.9E-12 
2.9E-10 
2.5E-11 
1.4E-11 
1.6E-11 
3.7E-12 
3.6E-11 
4.5E-12 
2.OE-13 
7.8E-12 

3.98-08 
4.4E-09 

1.7E-11 
1.8E-10 
2.8E-11 

I 1 
Total Pathway: 2.7E-08 

Total Rad + Chem 2.78-08 
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Compound 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Arsenic 4.05845 1.6E-07 3.0E-04 5.3E-04 
Beryllium 1.85B-06 7.2E-09 5.0E-03 1.4E-06 
Lead 2.16E-05 8.58-08 
Thallium 1.07E-06 4.2849 7.0E-05 6.0E-05 
TH-TOTAL 9.15E-06 3.68-08 
2;Methylnaphthalene 7.18E-08 2.8E-10 
Benzo(a)anthracene 4.30E-08 1.7E-10 
Benzo(a)pyrene 4.55E-08 1.8E-10 
Benzo(b)fluoranthene 6.78E-08 2.7E-10 
Phenanthrene 7.96848 3.IE-10 

T 

2- ;E " g  
L2s 
, w  

BLE B.3.1-9 (b) 
(continued) 

NONCARCINOGENIC HAZARD 
Radia 

IngestionlVegetables 
Conc'n-Veg. (pCi/k& m Rfl)lol Hazard 

4.78-07 4.0E-02 

2.68-07 2.28-02 
1.2E-07 1.0E-02 
1.7E-06 1.5E-01 

2.OE-06 1.7E-01 

1.2E-06 9.9E-02 
1.8E-06 1.6E-01 
1.4E-06 1.2E-01 

1 .OE-06 8.5E-02 
1.3E-06 l.lE-O1 

1.3E-06 l.lE-O1 
5.9E-08 4.9E-03 
1.3E-06 l.lE-O1 

I 
Total Pathway: 

)n Hazard 
IngestlonlFruit 

Comoound Conc'n-Fruit (pcilka m RfDo Hazard 
cs- I37 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
'dl-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.73 E-07 
2.038-06 
2.568-07 
I .2 1 E-07 
I .73E-06 
1.16E-06 
1.85E-06 
1.35E-06 
1.33E-06 
1.01E-06 
1.32E-06 
5.88E-08 
1.32E-06 

6.1E-02 
2.6E-01 
3.3E-02 
1.6E-02 
2.2E-01 
I SE-01 
2.4E-01 
1.7E-01 
1.7E-01 
1.3E-01 
1.7E-01 
7.6E-03 
1.7E-01 

Total Pathway: 

IngestiodVegetables 

Arsenic 4.1E-05 I.0E-07 3.0E-04 3.5844 
Compound Conch-Vea. (mE1keJ RfDo Hazard 

Beryllium 1.8E-06 4.78-09 5.0E-03 9.4E-07 
Lead 2.2E-05 5.5E-08 
Thallium l.lE-06 2.7E-09 7.0E-05 3.9E-05 
TH-TOTAL 9.1E-06 2.3E-08 
2-Methylnaphthalene 7.2E-08 1.8E-10 
Benzo(a)anthracene 4.3E-08 l.1E-10 
Benzo(a)pyrene 4.6E-08 1.2E-10 
Benzo(b)fluoranthene 6.8848 1.7E-10 
Phenanthrene 8.28-08 2.1E-10 

I 
Total Pathway: 3.9E-04 

Total Rad + Chem 3.9E-04 

Total - 

8.78-04 
2.4E-06 

9.9E-05 
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U-234 2.33E-04 4.3E-01 1.6E-11 6.9E-12 
U-2351236 1.04E-05 1.9E-02 1.6E-11 3.OE-13 
U-238 2.33E-04 4.3E-01 2.8E-11 1.2E-11 

TABLE B.3.1-10 
CURRENT USER OF MILK AND MEAT 

ACTIVE FLYASH PILE BEEF AND MILK (DUST AFFECTED) 
CARCINOGENIC RISK 

2 66E-08 2.OE-04 2.2E-10 4.3E-14 
1.35E-08 9.9E-05 2.3E-10 2.3E-14 
l.llE-03 8.1E+00 7.8E-10 6.4E-09 
4.93E-04 3 6E+00 1.OE-10 3.6E-10 
5.70E-03 4.2E+01 3.6E-11 1.5E-09 
5.90E-06 4.3E-02 5.5E-11 2 4E-12 
2.69E-05 2.0E-01 1.3E-11 2.6E-12 
2.058-05 1.SE-01 1.7E-10 2.6E-11 

U-234 7.00E-04 5.1E+00 1.6E-11 8.2E-11 8.9E-11 
U-2351236 3.11E-05 2.3E-01 1.6E-11 3.7E-12 4.OE-12 
U-238 7.00E-04 5.1E+00 2.8E-11 1.4E-10 1.6E-10 

Total 

1.9E-09 
6.1E-I1 
9.7E-14 
5.1E-14 
7.2E-09 
4.1E-10 
1.6E-09 , 

3.1E-12 
3.3E-12 
3.3E-11 

IngestiodBeef 
Conc'n in Beef (rnalkg) 

2.07E-04 2.1E-07 1.8E+00 3.78-07 
3.46E-06 3.6E-09 4.3E+00 1.5E-08 
8.24E-06 8.5E-09 
1.63E-04 1.E-07 
2.23E-07 2.3E- 10 
1.47E-08 1.5E- 1 1 
4.61E-07 4.7E-10 7.3E-01 3.5E-10 
1.33E-06 1.4E-09 7.3E+00 1.OE-08 
2.05E-06 2.1E-09 7.3E-01 1.5E-09 
6.51E-08 6.7E-11 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo(b)fluoranthene 

I I 
Total Pathway: 4.OE-07 

Total Rad + Chem 4.OE-07 

Arsenic 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

6.20E-06 

6.87E-06 
3.12E-09 

8.15E-06 
1.86E-07 
4.6SE-09 
1.46E-07. 

6.51E-07 
2.10E-08 

4.23E-07 

2.5E-08 1.8E+00 4.5E-08 
1.3E-11 4.3E+00 5.5E-11 
2.8E-08 
3.48-08 
7.6E-10 
1.9E-11 
6.OE-10 \ 7.3E-01 4.4E-10 
1.7E-09 7.3E+00 1.3E-08 
2.7E-09 7.3E-01 2.OE-09 
8.6E-11 

I 
Total Pathway: 6.OE-01 

4.2E-07 
1.5E-08 

7.9E-10 
2.3E-08 
3. 5E-09 

Total Rad + Chem 6.9E-08 
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TABLE B 
(continued) 

.. . 

NON 

6 7E-08 12E-04 
62E-04 11E+00 
2 7E-04 5.OE-01 
1 1E-03 2 1E+W 
6 9E-06 1 3E-02 
328-05 59E-02 

23E-04 43E-01 
2 5E-05 4 5E-02 

Total Pathway. 

Chen 

Compound Conc'n in Beef (mp;/ka Intake RfD(o) Hazard 
IngestiodBeef 

Arsenic 2.1E-04 
Beryllium 3.58-06 
Lead 8.28-06 
Thallium 1 6E-04 
TH-TOTAL 2.2E-07 
2-Methylnaphthalene 1 5E-08 
Benzo(a)anthracene 4 6E-07 
Benzo( a)pyrene 1 3E-06 
Benzo(b)fluoranthene 2.OE-06 
Phenanthrene 6 5E-08 

2.1E-07 3.0E-04 7.1E-0 
3.6E-09 5.OE-03 7.1E-0 
8.5E-09 
1.7E-07 7.OE-05 2.4E-0 
2.3E- IO 
1 .SE-l1 
4.7E-IO 
1.4E-09 
2.1 E-09 
6.7E-11 

Total Pathway: 3.1E-0 

Total Rad + Chem 3.1E-03 

MCINOGENIC HAZARD 
In 

I Ineestion/Milk 
Compound Conc'n inMilk(pCi/L) intake RtD(o) a 

cs- 137 5.46E-03 4.OE+01 

PU-238 2.668-08 2.0E-04 

RA-226 l.llE-03 8.1E+00 

NP-237 1.OlE-05 7.5E-02 

PU-2391240 1.35E-08 9.9E-05 

4.93E-04 3.6E+00 RA-228 
SR-90 5.70E-03 4.2E+01 
TH-228 5.908-06 4.3E-02 
TH-230 2.69E-05 2.0E-01 

U-234 7.00E-04 5.1E+00 

U-238 7.00E-04 5.IE+00 

TH-232 2.05E-05 1.5E-01 

U-2351236 3.11E-05 2.3E-01 

Total Pathway: 

6 20E-06 2.5E-08 3.0E-04 8 SE-05 
3 12E-09 1.3E-11 5.OE-03 2 6E-09 
6 878-06 2.8E-08 
8 15E-06 3 4E-08 7 OE-05 4.88-04 
1.868-07 7.6E-IO 

2-Methylnaphthalene 4 65E-09 1.9E-11 
Benzo( a)anthracene 1.46E-07 6.OE-10 

4.238-07 1.7E-09 
Benzo(b)fluoranthene 6 S1E-07 2.7E-09 

2.10E-08 8 6E-11 

I 
Total Pathway: 5.6E-0 

7.9E104 
7.1E-07 

2.9E-03 
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TABLE B.3.1-11 
CURRENT, GROUNDSKEEPER 
ACTIVE FLYASH PILE: SOIL 

CARCINOGENIC RISK 

PU-238 7.21E-06 1.3E-01 3.9E-08 4.9E-09 

RA-226 4.74E-05 8.3E-01 7.0E-09 5.8E-09 
PU-239/240 3.30E-06 5.8E-02 3.8E-08 2.2E-09 

FA-228 3.30E-05 5.8E-01 6.9E-10 4.OE-10 
SR-90 4.64E-05 8.1E-01 6.2E-11 5.OE-11 
TH-228 3.91E-05 6.8E-01 7.8E-08 5.3E-08 
TH-230 3.66E-05 6.4E-01 2.9E-08 1.9E-08 
TH-232 2.78E-05 4.9E-01 l.lE-07 5.4E-08 
U-234 

Total Pathway: 2.2E-07 

IneestiodSoiI 
Compound Conc'n (pCi/& Intake Risk 

CS-137 . 9.19E-01 8.OE+01 2.8E-11 2.3E-09 
NP-237 5.48E+00 4.8E+02 2.2E-10 l.lE-07 
PU-238 7.22E-01 6.3E+01 2.2E-10 1.4E-08 
PU-239/240 3.30E-01 2.9E+01 2.3E-10 6.6E-09 
RA-226 4.61E+00 4.OE+02 7.8E-10 3.1E-07 
RA-228 3.17E+00 2.8E+02 1.OE-10 2.8E-08 
SR-90 4.47E+00 3.9E+02 3.6E-11 1.4E-08 
TH-228 3.81E+00 3.3E+02 5.5E-11 1.8E-08 
TH-230 3.55E+00 3.1E+02 1.3E-11 4.0E-09 
TH-232 2.67E+00 2.3E+02 1.7E-10 4.0E-08 
U-234 3.60E+00 3.1E+02 1.6E-11 5.0E-09 
U-2351236 1.60E-01 1.4E+01 1.6E-11 2.2E-10 

lU-238 3.61E+00 3.2E+02 2.8E-11' 8.8E-091 
Total Pathway: 5.6E-07 

Arsenic 9.25E-07 9.1E-09 1.5E+01 
Beryllium 4.84E-08 4.7E-10 8.40E+00 
Lead 5.71E-07 5.6E-09 
Thallium 2.78E-08 2.7E-10 
TH-TOTAL 2.53E-07 2.5E-09 
2-Methylnaphthalene 5.77E-10 5.6E-12 
Benzo(a)anthracene 1.13E-09 1.lE-11 6.10E-01 6.7E-12 
Benzo(a)pyrene 1.24E-09 1.2E-11 6.10E+00 7.4E-11 
Benzo(b)fluoranthene 1.85849 1.8E-11 6.10E-01 1.lE-11 
Phenanthrene 2.168-09 2.1E-11 

Compound Conc'n (mp;/k& Intake Risk 
Arsenic 8.988+01 4.4E-06 1.8E+00 7.7E-06 
Beryllium 4.67E+00 2.3E-07 4.3E+00 9.8E-07 
Lead 5.548+01 2.7E-06 
Thallium 2.66E+00 1.3E-07 
TH-TOTAL 2.45E+01 1.2E-06 
2-Methylnaphthalene 5.60842 2.7E-09 
Benzo(a)anthracene l.lOE-O1 5.4E-09 7.30E-01 3.9E-09 
Benzo(a)pyrene 1.20E-01 5.9E-09 7.30E+00 4.3E-08 
Benzo(b)fluoranthene 1.80E-01 8.8E-09 7.30E-01 6.4E-09 
Phenanthrene 2.10E-01 1.0E-08 

I I I  I 
Total Pathway: 1.4E-07 Total Pathway: 8.7E-06 

Total Rad + Chem 3.6E-07 Total Rad + Chem 9.3E-06 
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TABLE B.3.1-11 
(continued) 

CARCINOGENIC RISK 

7.3E-01 2.0E-06 1.5E-06 
Not applicable (1) 4.4E+00 4.3E-07 1.9E-06 

5.8E-01 2.8E-11 1.6E-I 1 
PU-239/240 2.6E-01 2.7E-11 7.1E-12 

3.7E+00 6.0E-06 2.2E-05 
2.5E+00 2.9E-06 7.3846 

3.OE+00 5.6E-06 1.7E-05 

2.1E+00 8.5E-06 1.8E-05 
2.8E+00 5.4E-11 1.5E-10 

2.9E+00 3.OE-11 8.6E-11 
U-2351236 1.3E-01 2.4E-07 3.1E-08 

I I lU-238 2.9E+00 3.6E-08 1.OE-071 
Total Pathway: . Total Pathway: 6.8E-05 

Chemic: 
I Dermal ContactlSoil 

ComDound - Intake SF(derm) Risk 
Arsenic 
Beryllium 
Lead 
Thallium 

'2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

!TH-TOTAL 

2.5E-07 1.8E+00 4.7E-0 
9.8E-0 

1.6E-06 
7.5E-08 

4.7E-08 
3.9E-0 
4.3E-0 
6.4E-0 

1.8E-07 

k 
External RadiatiodSoil 

Compound Intake Risk 

Not applicable 

Total Pathway: 1.5E-06 Total Pathway: 
For PAHs and Be dermal carcinogenic risk assumes 1X the oral carcinogenic risk. 

Total Rad '+ Chem 1 SE-06 6.8845 -1 

Total 

1 SE-06 
2.0E-06 
1.9E-08 
8.8E-09 
2.2E-05 
7.4E-06 
1.4E-08 
1.7E-05 
2.3E-08 
1.8E-05 
2.2E-08 
3.2E-08 
1 SE-07 

b 

8.3846 
2.0E-06 

7.9E-09 ' 8.6E-08 
1.3E-08 
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TABLE B.3.1-11 
(continued) 

I W  U 

U U 

G 
4 

NONCARCINOGENIC HAZARD 

NP-237 
PU-238 
PU-2391240 3.30E-06 5.8E-02 3.30E-01 2.9E+01 

4.74E-05 8.3E-01 4.61E+00 4.OE+02 
3.30E-05 5.8E-01 3.17E+00 2.8E+02 
4.64E-05 8.1E-01 4.47E+00 3.9E+02 
3.91E-05 6.8E-01 3.81E+00 3.3E+02 

TH-230 3.668-05 6.4E-01 3.55E+00 3.1E+02 
2.67E+00 2.3E+02 

Total Pathway: Total Pathway: 

2.78E-08 7.6E-10 
2.53E-07 6.9E-09 

2-Methylnaphthalene 5.77E-10 1.6E-11 
Benzo(a)anthracene 1.13E-09 3.1E-11 

1.24E-09 3.4E-11 
Benzo(b)fluoranthene 1.85E-09 5.1E-11 

2.16E-09 5.9E-11 

:ard 

Compound 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

IngestiodSoil 
Conc'n (malkd Intake Rfi)o 

8.98E+01 1.2E-05 3.0E-04 4.1E-02 
4.678+00 6.4E-07 5.0E-03 1.3E-04 
5.54E+01 7.6E-06 
2.66E+00 3.6E-07 7.OE-05 5.2E-02 
2.45E+01 3.4E-06 

5.60E-02 7.7E-09 
1.10E-01 1.5E-08 
1.20E-01 1.6E-08 
1.80E-01 2.5E-08 
2.10E-01 2.9E-08 ' 

I I I  I 
Total Pathway: . Total Pathway: 4.6E-02 

Total Rad + Chem Total Rad + Chem 4.6E-02 .... % 

...- 

FER\CRUZRI\ABQ\AFSLGK.XLS\6/5/94; 9: I8 PM 
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TABLE B.3.1-11 
(continued) 

NONCARCl 
Radiation Ha 

Dermal Contact/Soil 

Not applicable 

a 
0 .  a* 
0-  
I& 
4 

46 
Y = 
G 
00 
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\ 

Total Pathway: 

4.4E-06 
2.1847 7.0E-05 3.OE-0: 

2-Methylnaphthalene 1.3E-07 
Benzo(a)anthracene 

Benzo(b)fluoranthene 

‘OGENIC HAZARD 
I 

External RadiatiodSoil 
Compound Intake Rfi)o 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 

~ SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

7.3E-01 
4.4E+00 
5.8E-01 
2.6E-01 
3.7E+00 
2.5E+00 
3.6E+00 
3.OE+00 
2.8E+00 
2.1E+00 
2.9E+00 
1.3E-01 

lU-238 2.9E+00 
Total Pathway: 

External RadiatiodSoil 
Jompound RfDo a 

Not applicable 

I 
Total Pathway: I .3E-02 Total Pathway: 

4.38-02 
7.5E-03 

8.2E-03 

Total Rad + Chem 1.3E-02 Total Rad + Chem 1-1 



TABLE B.3.1-12(a) 

ACTIVE FLYASH PILE: SURFACE SOILlAIR 
FUTURE OFF-PROPFCRTY FARMER (PRIVATE OWNERSHIP) 

.I Compound Conc’n in Air (pCi/m3) Inrake 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.87E-07 8.0E-02 
4.11E-06 4.8E-01 
5.24E-07 6.1E-02 
2.47E-07 2.9E-02 
3.44E-06 4.0E-01 
2.39E-06 2.8E-01 
3.378-06 3.9E-01 
2.84E-06 3.3E-01 
2.66E-06 3.1E-01 
2.02E-06 2.3E-01 
2.69E-06 3.1E-01 
1.20E-07 1.4E-02 
2.69E-06 3.1E-01 

1.9E-11 
2.9E-08 
3.9E-08 
3.8E-08 
7.0E-09 
6:9E- 10 
6.2E-11 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
5.2E-08 

- Risk 

1.4E-08 
2.4E-09 
l.lE-09 
2.8E-09 

1.5E-12 

1.9E-10 
2.4E-11 
2.6E-08 
8.9E-09 
2.6E-08 
8.1E-09 

1.68-08 
3.5E-10 

Total Pathway: 1.1E-07 

6.72E-08 4.48-09 I.SE+OI 6.5E-08 

4.14E-08 2.78-09 
3.52E-09 2.3E-10 8.4E+00 1.9E-09 

2.02E-09 1 3E-10 
1.83E-08 1.2E-09 

2-Methylnaphthalene 4.19E-11 2.7E-32 
Benzo(a)anthracene 8.23E-11 5.38-12 6.1E-01 3.3E-12 

8.98E-I1 5.8E-12 6.1E+00 3.6E-11 
Benzo(b)fluoranthene 1.35E-10 8.7E-32 6.1E-01 5.3E-12 

1.57E-10 1.OE-11 

Total Pathway 6.7E-08 

1.5E-12 
1.4E-08 
2.4E-09 
l.lE-09 
2.8E-09 
1.9E-10 
2.4E-11 
2.6E-08 
8.9E-09 
2.6E-08 
8.1E-09 

1.6E-08 
3.5E-10 

6.5E-08 
1.9E-09 

3.3E-12 
3.6E-11 
5.3E-12 

Total Rad + Chem 1.7E-07 
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TABLE B.3.1-12(a) 
(continued) 

NONCARCINOGENIC HAZARD 

Inhalatiodboil 
Compound Conc'n inAir(DCllm3) Intake Rfi)o Hazard 

CS-137 6.87E-07 8.0E-02 
NP-237 4.11E-06 4.8E-01 
PU-238 5 24E-07 6.1E-02 
PU-239/240 2.47E-07 2.9E-02 
RA-226 3.448-06 4.0E-01 
RA-228 2.39E-06 2.8E-01 
SR-90 3.37E-06 3.9E-01 
TH-228 2.84E-06 3 3E-01 
TH-230 2.668-06 3.1E-01 
TH-232 2.02E-06 2.3E-01 
U-234 2.69E-06 3.1E-01 
U-235/236 1.20E-07 1.4E-02 
U-238 2.69E-06 3.1E-01 

Total Pathway: O.OE+OC 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo(b)fluoranthene 

6.72E-08 4.4E-09 
3.52E-09 2.3E-10 
4.148-08 2.7E-09 
2.02E-09 1.3E-10 
1.83E-08 1.2E-09 
4.19E-11 2.7E-12 
8.23E-11 5.3E-12 
8.98E-11 5.88-12 
1.35E-10 8.7E-12 
1.57E-10 1.OE-11 

~~ 

Total Pathway: O.OE+OC 

Total Rad + Chem O.OE+OO Tofal: O.OE+OO 
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TABLE B.3.1-12 (b) 
FUTURE OFF-PROPERTY RESIDENT CHILD (PRIVATE OWNERSHIP) 

ACTIVE FLYASH PILE: SURFACE SOILlAIR 
CARCINOGENIC RISK 

ComDound Conch in Air (pCilm3) Intake Risk 
CS-137 .6.87E-07 1.4E-03 1.9E-11 2.7E-14 
NP-237 4.11E-06 8.6E-03 2.9E-08 2.5E-10 
PU-238 5.24E-07 l.lE-03 3.9E-08 4.3E-11 
PU-2391240 2.47E-07 5.2E-04 3.8E-08 2.OE-11 
RA-226 3.44E-06 7.2E-03 7.0E-09 5.1E-11 
RA-228 2.39E-06 5.0E-03 6.9E-10 3.5E-12 
SR-90 3.37E-06 7.1E-03 6.2E-11 4.4E-13 
TH-228 2.84E-06 6.0E-03 7.8E-08 4.7E-10 
TH-230 2.66E-06 5.6E-03 2.9E-08 1.6E-10 
TH-232 ' 2.02E-06 4.2E-03 l.lE-07 4.7E-10 
U-234 2.69E-06 5.6E-03 2.6E-08 1.5E-10 
U-235/236 1.20E-07 2.5E-04 2.5E-08 6.3E-12 
U-238 2.69E-06 5.6E-03 5.2E-08 2.9E-10 

Total Pathway: 1.9E-09 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo( b)fluoranthene 

6.72Q-08 
3.52E-09 

2.02E-09 
1.83E-08 
4.19E-11 

4.14E-08 

8.23E-11 
8.98E-11 
1.35E-10 
1.57E-10 

3.7E-10 1.5E+01 5.58-09 
1.9E-11 8.4E+00 1.6E-10 
2.3E- 10 
1.lE-I1 
1.OE-10 
2.38-13 
4.5E-13 6.1E-01 2.8E-13 
4.9E-13 6.1E+00 3.OE-12 
7.4E-13 6.1E-01 4.5E-13 
8.6E-13 

- Total 

2.7E-14 
2.5E-10 
4.3E-11 
2.OE-11 
5.1E-11 
3.5E- 12 
4.4E-13 
4.7E-10 
1.6E-10 
4.7E-10 
1.5E-10 
6.3E- 12 
2.9E-10 

5.5E-09 
1.6E-10 

2.8E-13 
3 .OE- 12 
4.5E-13 

I 
Total Pathway: 5.7E-09 

Total Rad + Chem 7.6E-09 Total: 7.6E-09 
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TABLE B.3.1-12 (b) 
(continued) 

NONCARCINOGENIC HAZARD 
Radiation Hazard 

InhalatiodSoil 
Compound Conc'n inAir(pCilm3) intake Rfi)o Hazard 

CS-137 
NP-237 
PU-238 
PU-2391240 
FA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

6.87E-07 
4.11E-06 
5.24E-07 
2.47E-07 
3.44E-06 
2.398-06 
3.37E-06 
2.848-06 
2.66E-06 
2.02E-06 
2.69E-06 
1.20E-07 

1.4E-03 
8.68-03 
l.lE-03 
5.2E-04 
7.2E-03 
5.0E-03 
7.1E-03 
6.0E-03 
5.6E-03 
4.2E-03 
5.6E-03 
2.5E-04 

lU-238 2.69E-06 5.68-03 
Total Pathway: O.OE+O( 

Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

6.72E-08 
3.52E-09 
4.14E-08 
2.028-09 
1.83E-08 
4.19E-11 
8.238-1 1 
8.98E- 1 1 
1.35E-10 
1.57E-10 

4.3E-09 

2.68-09 

1.2E-09 

2.3E-10 

1.3E-10 

2.7E-12 
5.3E- 12 
5.78-12 
8.6E- 12 
1.OE-11 

v I 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OOt Torul: O.OE+OOi 
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- TABLE B.3.1-12(~) 

FUTURE OFF-PROPERTY FARMER (FEDERAL OWNERSHIP) 
ACTIVE FLYASH PILE: SURFACE SOILlAIR 

CARCINOGENIC RISK 

Inhalation/Soil 
Risk Compound Conch in Air (pCi/m3) Intake - 

CS-137 6.87E-07 8.0E-02 1.9E-11 1.5E-12 

PU-238 5.24E-07 6.1E-02 3.9E-08 2.4E-09 
PU-2391240 2.478-07 2.9E-02 3.8E-08 l.lE-09 
RA-226 .3.44E-06 4.0E-01 7.0E-09 2.8E-09 

NP-237 4.11E-06 4.8E-01 2.9E-08 1.4E-08 

RA-228 2.39E-06 2.8E-01 6.9E-10 1.9E-10 
SR-90 3.37E-06 3.9E-01 6.2E-11 2.4E-11 
TH-228 2.84E-06 3.3E-01 7.8E-08 2.6E-08 
TH-230 2.66E-06 3.1E-01 2.9E-08 8.9E-09 
TH-232 2.02E-06 2.3E-01 1.1E-07 2.6E-08 
U-234 2.69E-06 3.1E-01 2.6E-08 8.1E-09 

U-238 2.69E-06 3.1E-01 5.2E-08 1.6E-08 
Total Pathway: 1.1 E-07 

U-235/236 1.20E-07 1.4E-02 2.5E-08 3.5E-10 

Chemical Risk 
Inhalatlon/SOil 

Compound 
Arsenic 
Belyllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

Conch (mglm3) - Risk 
6.72E-08 4.4E-09 1.5E+01 6.5E-08 

4.14E-08 2.7E-09 

1.83E-08 1.2E-09 

3.52E-09 2.3E-10 8.4E+00 1.9E-09 

2.02E-09 1.3E-10 

4.19E-11 2.7E-12 
8.23E-11 5.3E-12 6.1E-01 3.3E-12 
8.98E-11 5.8E-12 6.1E+00 3.6E-11 

' 1.35E-10 8.7E-12 6.1E-01 5.3E-12 
1.57E-10 1 .OE-11 

I I 
Total Pathway: 6.7E-08 

Total - 
1.5E-12 
1.4E-08 
2.4E-09 
l.lE-09 
2.8E-09 
1.9E-10 
2.4E-11 
2.6E-08 
8.9E-09 
2.6E-08 
8.1E-09 

1.6E-08 
3.5E-10 

6.5E-08 
1.9E-09 

\ 
3.3E- 12 
3.6E-11 
5.3E-12 

Total Rad + Chem 1.7E-07) Toral: 1.7E-071 

I. 

- 

I 

FER\CRU2RI\ABQ\AFSLOFFF.XLS\6/5/94; 9:20 PM 



TABLE B.3.1-12(~) 

(continued) 

NONCARCINOGENIC HAZARD 

Inhalation/Soil 
Compound Conch in Air (pCilm3) Intake RfDo Hazard 

CS-137 6.87E-07 8.0E-02 
NP-237 4.11E-06 4.8E-01 
PU-238 5.248-07 6.1E-02 
PU-2391240 2.47E-07 2.9E-02 
RA-226 3.44E-06 4.0E-01 
RA-228 2.39E-06 2.8E-01 
SR-90 3.37E-06 3.9E-01 
TH-228 2.848-06 3.3E-01 
TH-230 2.66E-06 3.1E-01 
TH-232 2.028-06 2.3E-01 
U-234 2.69E-06 3.1E-01 
U-2351236 1.20E-07 1.4E-02 
U-238 2.69E-06 3.1E-01 

Total Pathway: O.OE+OC 

Compound 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

Chemical Hazard 
InhalatiodSoil 

Conch (mglm3) U R f D o H a z a r d  
6.72E-08 4.4E-09 
3.52E-09 2.3E-10 

* 4.14848 2.7E-09 
2.02849 1.3E-10 
1.838-08 1.2E-09 
4.19E-11 2.7E-12 
8.23E-11 5.3E-12 
8.988-1 1 5.8E-12 
1.35E-10 8.78-12 
1.57E-10 I .OE-1 1 

I 

Total Pathway: O.OE+O( 

Total Rad + Chem O.OE+OO Total: O.OE+OO 
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TABLE B.3.1-12 (d) . 
FUTURE OFF-PROPERTY RESIDENT CHILD (FEDERAL OWM 

ACTIVE FLYASH PILE: SURFACE SOILlAIR 
CARCINOGENIC RISK 

F 
iL 

Y Y U 

VI 

I . ': 
. 

- .  .- . 
~ 

. .  ,:::c. 
33 
.:: 0 
'-a m 
' @  
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InhalatiorUSoil 
Compound Conch in Air (pCilrn3) Intake Risk 

CS-137 6.87E-07 1.4E-03 1.9E-11 2.7E-14 
NP-237 4.1 i ~ - 0 6  8.6~-03 2.9~-08 2 . 5 ~ - i a  
PU-238 5.24E-07 l.lE-03 3.9E-08 4.3E-11 
PU-239/240 2.47E-07 5.28-04 3.8E-08 2.OE-11 
RA-226 3.44E-06 7.2E-03 7.0E-09 5.1E-11 
RA-228 2.39E-06 5.0E-03 6.9E-10 3.5E-12 
SR-90 3.37E-06 7.1E-03 6.2E-11 4.4E-13 
TH-228 2.84~-06 6 . 0 ~ 4 3  7 . 8 ~ 4 8  4 . 7 ~ - i a  
TH-230 2 . 6 6 ~ 4 6  5 .6~-03  2 . 9 ~ 4 8  i . 6 ~ - i a  
TH-232 2.02~-06 4 . 2 ~ 4 3  i . i ~ - 0 7  4 . 7 ~ - i a  
U-234 2.69~-06 5.68-03 2 . 6 ~ 4 8  i s ~ - i a  

U-238 2.69~-06 5.68-03 5 . 2 ~ 4 8  2 . 9 ~ - i a  
U-235/236 1.20E-07 2.5E-04 2.5E-08 6.3E-12 

Total Pathway: 1.9E-09 

Compound 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

Conch Imalm3) Intake 
6.72E-08 3.7E-10 
3.52E-09 1.9E-11 
4.14E-08 2.3E-10 
2.02E-09 1.lE-11 
1.83E-08 1.OE-10 
4.19E-11 2.38-13 
8.23E-11 4.58-13 
8.98E-11 4.9E-13 
1.35E-10 7.4E-13 
1.57E-10 8.6E-13 

mRisk 
1.5E+01 5.5E-09 
8.4E+00 1.6E-10 

6.1E-01 2.8E-13 
6.1E+00 3.OE-12 

6.1E-01 4.5E-13 

I I 
Total Pathway: 5.7E-09 

ERSHIP) 

Total 

2.7E- 14 
2.5E-10 
4.3E-11 
2.OE-11 
5.1E-11 
3.5E-12 
4.4E-13 
4.7E- 10 
1.6E-10 
4.7E-10 
1.5E-10 
6.3E-12 
2.9E- 10 

5.5E-09 
1.6E-10 

2.8E- 13 
3.OE-12 
4.5E-13. 

Total Rad + Chem 7.6E-09) Total: 7.6E-091 



TABLE B.3.1-12 (d) 
(continued) 

NONCARCINOGENIC HAZARD 

4.11E-06 8.6E 
5.24E-07 l.lE-03 
2.47E-07 5.2E-04 
3.44E-06 7.2E-03 
2.39E-06 5.0E-03 
3.37E-06 7.1E-03 
2.84E-06 6.0E-03 
2.66E-06 5.6E-03 
2.02E-06 4.2E-03 
2.69E-06 5 6E-03 
1.20E-07 2.5E-04 

Total Pathway: O.OE+O( 

Chemical Hazard 
InhalatiodSoil 

Compound Conc'n (rnglm3) - Intake RfDo Hazard 
Arsenic 6.728-08 4.3E3-09 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)py rene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

3.52E-09 
4.14E-08 
2.02E-09 
1.83E-08 
4.19E-11 
8.23E-11 
8.98E-11 
1.35E-10 
1.57E-10 

2.3E-10 
2.6E-09 

1.2E-09 
1.3E-10 

2.7E-12 
5.3E-12 
5.7E- 12 
8.6E- 12 
1 .OE-1 1 

1 I 
Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO Total: O.OE+OO 
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TABLE B.3.1-13(a) 
FUTURE OFF-PROPERTY FARMER (PRIVATE OWNERSHIP) 

ACTIVE mYASA PILE BEEF AND MILK OUST AFFECTED) 

I 55E-03 2.8E+00 2 8E-11 8.OE-ll 
I 11E-05 2.OE-02 2 2E-10 4 5E-12 
1 338-08 2.48-05 2 2E-10 5 4E-I5 
6.728-09 l.2E-05 2 3E-10 2.8E-15 
6 14E-OS l.lE-01 7 8E-10 8 8E-ll 
2 71E-05 5.0E-02 1.OE-10 5 OE-12 
1.13E-04 2 1E-01 36E-11 7 SE-12 
6 91E-07 1.3E-03 5.5E-11 7 OE-14 
3 21E-06 5.9E-03 1.3E-11 7 7E-14 
2 45E-06 4 5E-03 1.7E-10 7.68-13 
2 32E-05 4 3E-02 16E-I! 6.8E-13 
1 ME-06 1.9E-03 1 6E-11 3 OE-14 
2.32E-05 4.38-02 2.8E-11 1.2E-12 

Total Pathway: 1.9E;IC 

2.06E-05 2 1E-08 175E+00 3.7E-08 
3.45E-07 3 5E-10 4 30E+00 1.5E-09 
8.208-07 8.4E- 10 
1 62E-05 1.7E-08 
2 22E-08 2.3E-11 

2-Methylnaphthalene 1 46E-09 1.5E-12 
Benzo(a)anthracene 4 59E-08 4 7E-11 7 30E-01 3 4E-11 

1 33E-07 1.4E-10 7.30E+00 9 9E-10 
Benzo(b)fluoranthen 2 05E-07 2 1E-10 7.30E-01 1.5E-10 

e . a  
: .c 
7 g? 

Total Pathway: 4.OE-01 

?ARClNOGENIC RISK 
ion Risk I 

IngestiodMilk 
Compound Conc'n in Milk (pCi/L) w Risk 

cs-137 5.43E-04 4.OE+00 2.8E-11 1.lE-10 
NP-237 1.01E-06 7.4E-03 2.2E-10 1.6E-12 
PU-238 2.66E-09 2.OE-05 2.2E-10 4.38-15 
PU-239/240 1.34E-09 9.9E-06 2.3E-10 2.3E-15 
RA-226 1.llE-04 8.1E-01 7.8E-IO 6.3E-10 
RA-228 4.918-05 3.6E-01 1.OE-10 3.6E-11 
SR-90 5.68E-04 4.2E+00 3.6E-11 1.5E-10 
TH-228 5.88E-07 4.38-03 5.5E-11 2.4E-13 
TH-230 2.68E-06 2.0E-02 1.3E-11 2.68-13 
TH-232 2.04E-06 1.5E-02 1.7E-10 2.5E-12 
U-234 6.97E-05 5.1E-01 1.6E-11 8.2E-12 
U-2351236 3.11E-06 2.3E-02 1.6E-11 3.7E-13 
U-238 6.97E-05 5.1E-01 2.8E-11 1.4E-11 

Total Pathway: 9.6E-10 

a1 Risk 
IngestionlMilk 

Compound Conc'n inMilk (ma/L) w Risk 
Arsenic 6 l8E-07 2.5E-09 1.75E+00 4 4E-09 
Beryllium 3 llE-10 1.3E-12 4.30E+00 5.SE-12 
Lead 6.838-07 2 8E-09 
Thallium 8 llE-07 3.3E-09 
TH-TOTAL 1.858-08 7.6E-ll 
2-Methylnaphthalene 4 63E-10 1.9E-I2 
Benzo( a)anthracene 1 46E-08, 6 OE-11 7 30E-01 4 4E-I1 
Benzo( a)pyrene 4.218-08 1.7E-IO 7 30E+00 1 3E-09 
Benzo(b)fluoranthen 6 51E-08 2 7E-10 7.30E-01 2 OE-10 
Phenanthrene 2.088-09 8 6E-12 

Total Pathway: 6.OE-0' 

e 

Total - 
1.9E-10 
6.1E-12 
9.7E- 15 
5.1E-15 
7.2E- 10 
4.1E-11 
1.6E-10 
3.1E-13 
3.3E- 13 
3.3E-12 
8.9E- 12 
4.OE- 13 
1.6E-11 

4.2E-08 
1. 5E-09 

7.8E-11 
2.3E-09 
3.5E-10 

Total Rad + Chem 4.OE-08 
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TABLE B.3.1-13(a) 
(continued) 

3.OE-04 7.1E-05 
5.OE-03 7.1E-08 

7.OE-05 2.48-04 

NONCARCINOGENIC HAZARD 

2.66E-09 2.OE-05 
6.7E-09 1.2E-05 1.34E-09 9.9E-06 
6.1E-05 1. 1E-01 l.llE-04 8.1E-01 

PU-2391240 
RA-226 
RA-228 2.7E-05 5.0E-02 4.91E-05 3.6E-01 
SR-90 l.lE-04 2.1E-01 5.68E-04 4.2E+00 
TH-228 6.9E-07 1.3E-03 5.88E-07 4.3E-03 
TH-230 3.2E-06 5.9E-03 2.68E-06 2.OE-02 
TH-232 2.4E-06 4.58-03 2.04E-06 1.5E-02 
u-234 2.3E-05 4.3E-02 6.97845 5.1E-01 
U-2351236 1 .OE-06 1.9E-03 3.11E-06 2.3E-02 

Arsenic 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

U-238 2.3E-05 4.38-02 U-238 6.97E-05 5.1E-01 
. Total Pathway: Total Pathway: 

IngestioWBeef IngestionlMilk 
Compound Conc'n in Beef (merlka) intake RfD(o) Hazard Comwund Conc'n in Milk (malL) RfD(o) Hazard 

Arsenic 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

2.1E-05 
3.5E-07 
8.2E-07 
1.6E-OS 
2.2E-08 
1.5E-09 
4.68-08 
1.3E-07 
2 .OE-07 
6.5E-09 

2. 1E-08 
3.5E- 10 
8.4E- 10 
1.7E-08 
2.3E-11 
1.5E-12 
4.7E-11 
1.4E-10 
2.1E-10 
6.7E- 12 

6.18E-07 
3.11E-10 
6.83E-07 
8.11E-07 
1.8SE-08 
4.63E- 10 
1.468-08 
4.2 1E-08 
6.5 I E-08 
2.08E-09 

~~ ~ 

2.5E-09 3.0E-04 8.5E-06 
1.3E-12 5.OE-03 2.6E-10 
2.88-09 
3.38-09 7.OE-05 4.88-05 
7.6E-11 
1.9E-12 
6.OE-11 
1.7E-10 
2.7E-IO 
8.6E- 12 

I I I  
Total Pathway: 3.1E-04 Total Pathway: 5.6E-0: 

7.98-05 
7. 1E-08 

2.98-04 

Total Rad + Chem 3.1E-04 Total Rad + Chem 5 . 6 E - 0 5 7 1  
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TABLE B.3.1-13(a) 

1.8E-10 

7.4E-09 
, 

3.7E-08 

2.4E-10 
4.9E-09 

(continued) 
ACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

CARCINOGENIC RISK 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

- - 
- 

4.52E-04 8.3E-01 2.2E-10 
2.2E-10 
2.3E-10 

5.16843 9.5E+00 7.8E-10 

5.588-01 1.OE+03 3.6E-11 
1 .OE-IO 

5.5E-11 
1.3E-11 
1.7E-10 

8.058-03 1.5E+01 1.6E-11 
1.66E-01 3.1E+02 1.6E-li 

. 2.5E-10 4.2E-08 
2.9E- 12 1 SE-09 

4.24E-05 3.1E-01 2.2E-10 6.8E-11 
2.2E-10 
2.3E-10 

9.52E-03 7.OE+01 7.8E-10 5.5E-08 
1.OE-10 

2.83E+00 2.1E+04 3.6E-11 7.58-07 
5.5E-11 
1.3E-11 
1.7E-10 

2.50E-02 1.8E+02 1.6E-11 2.9E-09 
5.16E-01 3.8E+03 1.6E-11 6.1E-08 

lU-238 2.8E-11 I (U-238 2.8E-11 I 
Total Pathway: 5.OE-08 Total Pathway: 8.7E-07 

Chem 
IneatmdBeef 

Beryllium 
'Lmd ' 

Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 
U-Total 

Conc'n in Beef (mElkgJ Intake w Risk 
1.268-07 1.3E-10 1.75E+00 2.3E-10 
6.49E-10 6.78-13 4.30E+00 2.98-12 
7.158-07 7.3E-10 

7.30E-01 

7.30E-0 1 
7.30E+00 

5.958-04 6.1E-07 

cal Risk 
IngatiodMilk 

Arsenic 382E-09 16E-11 18E+00 27E-11 

Lead 6 lOE-07 25E-09 
Thallium 
TH-TOTAL 
2-Mahylnaphthalcne 
Benzo(a)anthracene 7 3E-01 
Benzo(a)pyrene 7.3E+00 
Benzo(b)fluoranthen 7.3E-01 
Phenanlhrene 
U-Total 1858-03 76E-06 

Compound Conc'n in Milk(malL1 w Risk 

Beryllium 5.%E-13 2 5E-15 4.3E+00 1 1E-14 

Total 
Dust 81 Croundwate 

Total Affeeted 

1.9E-10 
2.5E-10 2.6E-10 

9.7E-15 
5.1E-15 

6.2E-08 6.38-08 
4.1E-11 

7.9E-07 7.9E-07 
3.1E-13 
3.38-13 
3.38-12 

3.2E-09 3.28-09 
6.68-08 6.6E-08 

1.6E-11 

7.8E-11 
2.3E-09 
3.5E-10 

I I I  I 
Total Pathway: 2.3E-10 Total Pathway: 2.7E-11 - I .- 

Total Rad + Chem 5.0E-08 Total Rad + Chem 8.7E-07 Total: 9.2E-07 
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TABLE B.3.1-13(a) 
(continued) 

,Arsenic 
IBeryllium 
Lead  thallium 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

'TH-TOTAL 

lU-Total 

NONi 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.58-04 8.3E-01 

5.28-03 9.5E+M) 

5.6E-01 1.OE+03 

8.1E-03 1.5E+01 
1.7E-01 3.1E+02 

Total Pathway: 

IngstiodBeef 
Compound ' Conc'n inBeef(ma1kpJ & RiD(o) Hazard 

1.3E-07 1.3E-10 3.0E-04 4.3E-0 
6.5E-10 6.78-13 5.0E-03 1.3E-1 
7.1E-07 7.3E-10 

7.0E-05 

6.OE-04 6.1EM 3.0E-03 2.OE-C 

Total Pathway: 2.OE-C 

Total Rad + Chem 2.0E-04 

FER\CRU2RI\ABQ\ABFOFFPW.XLS\6/6/94; I1:42 PM 

RCINOGENIC HAZARD 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.24845 3.1E-01 

9.52E-03 7.OE+01 

2.83E+Oo 2.1E+04 

2.50E-02 1.8E+02 
5.16E-01 3.88+03 

Total Pathway: 

IngstiodMilk 
Compound Conc'n in Milk (malL) & RiD(o) Hazard 

Arsenic 3.828-09 1.6E-11 3.OE-04 5.2E-08 
Beryllium 5.%E-13 2.5E-15 5.0E-03 4.98-13 
Lead 6.10EM 2.5849 
Thallium 7.0E-05 

2-Methylnaphthalene 
TH-TOTAL 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 
U-Total 1.85E-03 7.68-06 3.0E-03 2.5E-03 

Total Pathway: 2.5E-0: 

Total 
Dust & Groundwater 

Affected 

4.8E-07 
1.3E-10 

8.0E-05 
7.1E-08 

2.98-04 

2.78-03 2.7843 

~~ 

Total Rad + Chem 2.58-031 Tooral: 2.78-03 3 .m 



TABLE B.3.1-13(b) 

FUTURE OFF-PROPERTY CHILD (PRIVATE OWNERSHIP) 
ACTIVE FLYASH PILE BEEF AND MILK (DUST AFFECTED) 

CARCINOGENIC RISK 

2 66E-09 3.8E-06 2.2E-10 8 4E-16 
PU-2391240 1 34E-09 19E-06 2 3E-10 4.4E-16 
RA-226 1.llE-04 16E-01 7.8E-10 1.2E-10 
IRA-228 4 91E-05 7 OE-02 1 OE-10 7 OE-12 
SR-90 5.68E-04 8.1E-01 3.6E-11 2 9E-11 

5.88E-07 8.4E-04 5.5E-11 4.6E-14 
2.68E-06 3.8E-03 13E-11 5.OE-14 
2.04E-06 2 9E-03 1 7E-10 4.9E-13 

Total Pathway: 6 2E-12 Total Pathway: 1.9E-10 

IngestiodBeef 
Comoound Conc'n inBeef (mglke) Intake 

'Arsenic 2.06E-05 3.38-09 1.8E+00 5.7E-09 
Beryllium 3.45E-07 5.5E-11 4.3E+00 2.4E-10 
Lead 8.20E-07 1.3E-10 
IThallium 1.62E-05 2.6E-09 
TH-TOTAL 2.22E-08 3.5E-12 
2-Methylnaphthalene 1.46E-09 2.38-13 
rnzo(a)anthracene 4 59E-08 7.3E-12 7.3E-01 5.3E-12 
Benzo(a)pyrene 1.33E-07 2.1E-11 7.3E+00 1.5E-10 
Benzo(b)fluoranthen 2.05E-07 3.3E-11 7.3E-01 2.4E-11 
Phenanthrene 6.47E-09 1.OE-12 

6 18E-07 2 3E-09 1 8E+00 4.0E-09 
3 llE-10 1 2E-12 4 3E+00 5.OE-12 
6.83E-07 2.5E-09 
8. I1E-07 3.OE-09 
1.85E-08 6.9E- I I 

2-Methylnaphthalene 4 63E-IO 1.7E-12 
Benzo(a)anthracene 1 468-08 5 4E-11 7.3E-01 4 DE-11 

4 21E-08 I6E-10 7.3E+00 1 IE-09 
Benzo(b)fluoranthen 6 51E-08 2.4E-10 7 3E-01 1.8E-IO 

2 08E-09 7 8E-12 

I I I. 
Total Pathway: 6.2E-09 Total Pathway: 5.4E-05 

Total - 
2.4E-11 
4.7E-13 
1 .OE- 15 
5.4E- 16 
1.3E- 10 
7.2E- 12 
2.9E-11 
4.8E- 14 
5.2E-14 
5.2E- 13 
1.6E-12 
7.2E-14 
2.8E-12 

9.8E-09 
2.4E- 10 

4.5E-11 
1.3E-09 
2.OE-10 

Total Rad + Chem 6.2E-09 

s *  
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TABLE B.3.1-13(b) 
(continued) 

I NONCARCINOGENIC HAZARD 

1.5E-03 9.48-02 5.43E-04 7.8E-01 
1. IE-05 6.8E-04 1.01E-06 1.4E-03 
1.3E-08 8.1E-07 2.668-09 3.88-06 
6.7E-09 4.1E-07 1.34E-09 1.9E-06 

. 6.1E-05 3.78-03 l.llE-04 1.6E-01 
2.7E-05 1.6E-03 4.91E-05 7.OE-02 
1.1E-04 6.9E-03 5.688-04 8.1E-01 
6.9E-07 4.2E-05 5.88E-07 8.4844 
3.28-06 2.OE-04 2.68E-06 3.8E-03 
2.48-06 1.5E-04 2.04E-06 2.9E-03 
2.3E-05 1.4E-03 6.97E-05 1.OE-01 

3.11E-06 4.4E-03 

Tola1 Pathway: Total Pathway: 

Chemical Hazard 
IngestiodBeef 

Compound Conc'n in Beef (malkg) & RfD(o) Hazard 
Arsenic 2.IE-05 3.88-08 3 OE-04 1 3E-0 
Beryllium 3 5E-07 6.4E-10 5.0E-03 1.3E-0 
Lead 8 2E-07 1.5E-09 
Thallium 1.6E-05 3.OE-08 7 OE-05 4 3E-0 
TH-TOTAL 2.2E-08 4.1E-11 
2-Methylnaphthalene 1.5E-09 2 7E-12 
Benzo(a)anthracene 4.68-08 8.5E-11 
Benzo(a)pyrene 1 3E-07 2 SE-10 
Benzo(b)fluoranthen 2 OE-07 3.8E-10 
Phenanthrene 6 5E-09 1 ZE-11 

IngestiodMilk 
Compound Conc'n in Milk (mgL.1 Intake RfD(o) Hazard 

Arsenic 6.18E-07 2.7E-08 3.OE-04 9.OE-05 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

3.11E-10 
6.83E-07 
8.11E-07 
1.85E-08 
4.63E- 10 
1.46E-08 
4.2 1E-08 
6.5 1E-08 
2.08E-09 

1.4E-11 5.0E-03 2.7E-09 
3.OE-08 
3.5E-08 7.0E-05 5.OE-04 
8 . 0 ~ - i o  
2.OE-11 
6.3E-10 
1.8E-09 
2.88-09 
9.1E-11 

I .  I I  
Total Pathway: 5.68-04 Total Pathway: 5.9E-04 

Total Rad + Chem 5.68-04 

2.2E-04 
1.3E-07 

9.3E-04 
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TABLE B.J.l-lJ(b) 
(continued) 

ACTIVE FXYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

4.24E-05 6.0E-02 2.2E-10 1.3E-11 

9.52E-03 1.4E+01 7.8E-10 l.lE-08 

2.838+00 4.OE+03 3.6E-11 I.SE-07 

8.05E-03 4 9E-01 2.50E-02 3.6E+01 1.6E-11 5.7E-10 
1.66E-01 I.OE+OI 5.16E-01 7.4E+02 1.6E-11 1.2E-08 

Total Pathway: 1.6E-09 Total Pathway: 1.7E-07 

Chen 
IngestiodBeef 

Arsenic 1.26847 2.OE-11 175E+00 3.5E-11 
Beryllium 6 49E-10 I OE-13 4.30E+00 4.48-13 
Lead 7.15847 1 1E-10 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 7 30E-01 
Benzo(a)pyrene 7.30E+00 
Benzo@)fluoran!hen 7 30E-01 
Phenanthrene 

Compound Conc'n in Beef(ma/kg) Risk 

U-Total 5.95E-04 9.58-08 

I 
Total Pathway: 3.5E-1 

Total Rad + Chem 1.7E-09 

d Risk 
IngestiodMilk 

Compound Conc'n inMilk (ma/L) &sJ 
Arsenic 3.828-09 1.4E-11 1.75E+00 2.5E-11 
Beryllium 5.%E-13 2.28-35 4.30E+00 9.6E-15 
Lead 6.10E-07 2.3E-09 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 7.30E-01 
Benzo(a)pyrene 7.30E+00 
Benzo@)fluoranthen 7.30E-01 

U-Total 1.85E-03 6.9E-06 

TH-TOTAL 

Phenanthrene \ 

Total 
Dust 81 Croundwate 

Affected 

2.4E-11 
1.9E-I 1 2.OE-11 

1.OE-15 
5.4E-16 

l.IE-08 l.lE-08 
7.28-12 

1 SE-07 1 SE-07 
4.88-14 
5.28-14 
5.28-13 

5.8E-10 5.8E- 10 
1.2E-08 1.2E-08 

2.8E-12 

6.OE-I 1 9.88-09 
4.5E- I3 2.4E-10 

4.5E-1 I 
1.3E-09 
2 .OE- 10 

Total Pathway: 2.5E-1 

Total Rad + Chem 1 . 7 ~ 4 7 1  Total: 1.7E-07 1.88-073 
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TABLE 8.3.1-1 
(continued) 

NONC 

45E-04 28E-02 

528-03 3 1E-01 

56E-01 34E+01 

81E-03 49E-01 
17E-01 10E+01 

Total Pathway. 

I IngestionlBeef 
Compound Conc'n in Beef (mg/kg) intake RfD(o) Hazard 

Arsenic 1.3E-M 2.3E-10 3.OE-04 7.8E-0 

Lead 7.1E-M 1.3E-09 
Thallium 7.0E-05 

2-Methyl&~hthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 
U-Total 6.OE-04 l.lE-06 3.0E-03 3.7E-C 

Beryllium 6.5E-10 1.2E-12 5.0E-03 2.4E-1 

TH-TOTAL 

I 
Total Pathway: 3.7E-C 

4.248-05 6.OE-02 

PCINOGENIC HAZARD 

9.52E-03 1.4E+01 

2.838+00 4.OE+03 

2.508-02 3.6E+01 
5.16E-01 7.48+02 

(U-238 
Total Pathway: 

IngationlMilk 
Compound Conc'n in Milk (rnalL) m RfD(o) Hazard 

Arsenic 3.828-09 1.7E-10 3.0E-04 5.5E-07 
Beryllium 5.%E-13 2.68-14 5.0E-03 5.28-12 
Lead 6.10E-M 2.7848 
Thallium 7.0E-05 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthen 
Phenanthrene 
U-Total 1.85843 8.0E-05 3.0E-03 2.7E-02 

Total Pathway: 2.7E-0: 

\ 

Total 
Dust & Groundwater 

- Total Affected 

1.3E-06 
2.5E-10 

2.28-04 
1.3E-07 

9.38-04 

2.78-02 2.7842 

Total Rad + Chem 3.7E-04 $ 8  Total Rad + Chem 2.78-02 2.8E-02 

z g  
q Y  
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TABLE B.3.1-13(~) 
FUTURE OFF-PROPERTY FARMER O E R A L  OWNERSHIP) 
ACTIVE FLYASH PILE: BEEF AND MlLK (DUST AFFECTED) 

CARCINOGENIC RISK 

1 llE-04 8.1E-01 7.8E-10 6.3E-10 
4.91E-05 3 6E-01 1.OE-10 3.6E-11 
5.68E-04 4.2E+00 3.6E-11 1.5E-10 
5.88E-07 4 3E-03 5.5E-11 2.48-13 
2.688-06 2.0E-02 1.3E-11 2 6E-13 
2.04E-06 15E-02 1 7 E - I O  2.5E-12 
6 97E-05 5 1E-01 I 6E-11 8.2E-12 

Total Pathway: 1.9E-IC Total Pathway: 9 6E-10 

2-Methylnaphthalene 
Benzo(a)anthracene 

Bemo(b)fluoranthen 

2.06E-05, 
3.45E-07 
8.20E-07 
1.62E-05 
2.22E-08 
1.46E-09 
4.59E-08 
1.33E-07 
2.05E-07 
6.47E-09 

2.1E-08 1.75E+00 3.78-08 
3.5E-10 4.30E+00 1.5E-09 
8.4E-10 
1.7E-08 
2.3E-11 
1.5E-12 
4.7E-11 7.30E-01 3.4E-11 
1.4E-10 7.30E+00 9.9E-10 
2.1E-10 7.30E-01 1.5E-10 
6.7E-12 

I 
Total Pathway: 4.OE-01 

3.11E-10 1.3E-12 4.30E+00 5.5E-12 
6.838-07 2.88-09 
8 llE-07 3.38-09 
1.85E-08 7 6E-11 

2-Methylnaphthalene 4 63E-10 1.9E-12 
Benzo(a)anthracene 1.46E-08 6.OE-11 7 30E-01 4 4E-11 

4 21E-08 1.7E-10 7.30E+00 1.3E-09 
Benzo(b)fluoranthen 6.51E-08 2.7E-10 7 30E-01 2.OE-10 
Phenanthrene . 2.08849 8.6E-12 

Total Pathway 6.OE-0' 

Total Rad + Chem 4.OE-08 

Total 

1.9E-10 
6.1E-12 
9.7E- 15 
5.1E-15 
7.2E-IO 
4.1E-11 
1.6E-10 
3. IE-13 
3.3E- 13 
3.3E-12 
8.9E-12 
4.OE-13 
1.6E-11 

4.2E-08 
1.5E-09 

7.8E-11 
2.3E-09 
3.5E-10 

Total Rad + Chem 6.9809 

- 0  

FER\CRUZRI\ABQ\ABFOFFFD.XLS\6/6/94; 1 1  :44 PM 



TABLE B.3.1-13(~) 
(continued) 

NONCARCINOGENIC HAZARD 

1.5E-03 2.8E+00 
1.lE-05 2.OE-02 
1.3E-08 2.4E-05 2.668-09 2.OE-05 
6.78-09 1.2E-05 1.34E-09 9.9E-06 
6.1E-05 1.1E-01 l.llE-04 8.1E-01 
2.7E-05 5.OE-02 4.91E-05 3.6E-01 
l.lE-04 2.1E-01 5.68E-04 4.2E+00 
6.9E-07 1.3E-03 5.88E-07 4.38-03 
3.2E-06 5.9E-03 2.68E-06 2.OE-02 

Total Pathway: 

lngestioflilk 
Compound Conc'n in Milk (ma/L) intake RfD(o) Hazard 

Arsenic 6.18E-07 2.5E-09 3.OE-04 8.58-06 
Beryllium ~ 3.11E-10 1.3E-12 5.0E-03 2.6E-10 
Lead 6.83E-07 2.8E-09 
Thallium 8.11E-07 3.38-09 7.0E-05 4.8E-05 
TH-TOTAL 1.858-08 7.6E-11 
2-Methylnaphthalene 4.63E-10 1.9E-12 
Benzo(a)anthracene 1.46E-08 6.OE-11 
Benzo(a)pyrene 4.21E-08 . 1.7E-10 
Benzo(b)fluoranthen 6.51E-08 2.7E-IO 
Phenanthrene 2.088-09 8.6E-12 

7 
cln 
U U U 

o\ 
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3.58-07 
8.2E-07 
1.6E-05 
2.2E-08 
1.5E-09 
4.6E-08 
1.3E-07 
2.OE-07 
6.5E-09 

3.5E-10 5.0E-03 7. IE-01 
8.4E-10 
1.7E-08 7.OE-05 2.4E-@ 
2.3E-11 
1.5E-12 
4.7E-11 
1.4E-10 
2.lE-10 
6.7E-12 

Chem 

Compound Conc'n in Beef (mp;/k& RfD(o) Hazard 
IngestiodBeef 

Arsenic 2.1E-05 2.lE-08 3 OE-04 7.1E-01 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

Total Pathway: 

Total - 

7.9E-05 
7.1E-08 

2.9E-04 

1 
Total Pathway: 3.1E-04 Total Pathway: 5.6E-01 

Total Rad + Chem 3.1E-04 Total Rad + Chem 5.6E-05-1 



1-13(~) 

(eOntiiUEd) 

ACTIVE FLYASH PILE BEEF AND MILK (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

4.24E-05 3.1E-01 2 2E-10 6.8E-11 

9.52E-03 7 OE+01 7.8E-10 5 5E-08 

2.838+00 2.1E+04 3.6E-11 7.5E-07 

8.05E-03 1.5E+01 250E-02 18E+02 
166E-01 3.1E+02 5.16E-01 3.88+03 

Total Pathway. 5 OE-08 Total Pathway: 8.78-07 

'I IngesliodMilk 
Compound Conc'n in Milk (mglL) Risk 

Arsenic 3 82E-09 1.6E-11 1.8E+00 2 7E-11 
Beryllium 5 968-13 2.5E-15 4 3E+00 1 1E-14 
Lead 6.10E-07 2 5E-09 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 7.3E-01 
'Benzo(a)pyrene 7.3E t 00 
Benzo(b)fluoranthen 7 3E-01 
Phenanthrene 
~U-Total 185E-03 7.6EM 

Chex 
IngesuodBeeC 

Compound Conc'n inBeef(mglkpJ intake 'm Risk 
Arsenic 126E-07 1.3E-IO 1.75E+00 2.3E-1( 
Beryllium 6 49E-10 6 7E-13 4 30Et00 2.9E-12 
Lead 7 15E-07 7 3E-10 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 7 30E-01 
Benzo(a)pyrene 7.30E+00 
Benzo(b)fluoranthen 7.30E-O 1 
Phenanthrene 
U-Total 5.95E-04 6.1E-07 

Total Pathway: 2.3E-1 

TABLE B. 

I 
Total Pathway: 2.7E-1 

Total Rad + Chem 5.OE-08 

Total 
Dust & Groundwate 

T M  Affded 

1.9E-10 
2.5E-10 2.6E-10 

9.78-15 

6.28-08 6.3E-08 
4.1E-11 

7.9E-07 7.98-07 

5.1E-15 

3.1E-13 
3.3E-13 

3.2E-09 3.28-09 
6.6E-08 6.6E-08 

1.6E-11 

3.3E- 12 

2.5E-10 4.2E-08 
2.9E-12 1.5E-09 

- 7.8E-11 
2.3E-09 
3.5E-10 

v 
Total Rad + Chem' 8.7EM Toral: 9.2E-07 9.6847 E C  

- 8  
E &  2.z 

F 
z 
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TABLE B.3.1-13(~) 
(continued) 

Radia 

Compound Conc'n in Beef (pCdkpJ intake RfD(o) Hazard 
IngcstiodBecf 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

4.5E-04 8.3E-01 

5.28-03 9.5E+00 

5.6E-01 1.OE+03 

8.1E-03 1.5E+01 
1.7E-01 3.1E+02 

U-238 
Total Pathway: 

7 OE-05 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo@)fluoranthen 

6OE-04 6 1 E M  30E-03 2OE-04 

NONCARCINOGENIC HAZARD 

I I 
Total Pathway: 2.OE-04 

Total Rad + Chem 2.OE-04 

FER\CRU2RI\ABQ\ABFOFFFWW.XLS\6/6/94: I l:45 PM e 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 

TH-232 
U-234 

TH-230 

U-2351236 

4.24E-05 3.1E-01 

9.52E-03 7.OE+01 

2.83E+00 2.1E+04 

2.5OE-02 1.8E+02 
5.16E-01 3.88+03 

lU-238 
Total pathway: 

7 .OE-05 

2-McthyInaphthalene 
Benzo(a)anthrawne 
Benzo(a)pyrene 
Benzo@)fluoranthen 
Phenanthrene 
U-Total 1.858-03 7.6E46 3.0E-03 2.58-03 

I 
Total Pathway: 2.5E-0: 

Total 
Dust & Groundwater 

Total Atkted  

4.88-07 
1.3E-10 

8.0E-05 
7.1E-08 

2.9844 

2.78-03 2.78-03 

:.;a Ez 
c!? 

Total Rad + Chem 2.58-03 Told: 2.7E-03 3.1E-03 N Q  .- s 



e 
TABLE B.3.1-13(d) 

rmTuRE OFF-PROPERTY CHILD (FEDERAL OWNERSHIP) 
ACTIVE FLYASH PILE: BEEF AND MILK (DUST AFFECTED) 

CARCINOGENIC RISK 

1.34E-09 19E-06 2.3E-10 4.4E-1 
l.llE-04 16E-01. 7 BE-10 1.2E-1 
4.91E-05 7.0E-02 1.OE-10 7.OE-1 
5.68E-04 8 1E-01 3.6E-11 2 9E-1 
5 88E-07 8 4E-04 5.5E-11 4 6E-1 
2 68E-06 3.8E-03 1 3E-11 5 OE-1 
2.04E-06 2 9E-03 17E-10 4.9E-1 
6.97E-05 1 OE-01 1.6E-11 1.6E-1 

Total Pathway: 6.2E-12 Total Pathway: 1.9E-10 

Chem 
IngestiodBeef 

Compound Conc'n in Beef (mg/kg) w !h& 
Arsenic 2 06E-05 3 3E-09 1 8E+00 5.7E-09 
Beryllium 3.45E-07 5.5E-11 4 3E+00 2.4E-10 
Lead 8 20E-07 1.3E-10 
Thallium 1.62E-OS 2.68-09 
TH-TOTAL 2 22E-08 3 5E-12 . 
2-Methylnaphthalene 1.468-09 2 3E-13 
Benzo( a)anthracene 4 598-08 7.38-12 7.3E-01 5 3E-12 
Benzo( a)pyrene 133E-07 2.1E-11 7.3E+00 1 SE-IO 
Benzo( b)fluoranthen 2.OSE-07 3.3E-11 7 3E-01 2.4E-11 
Phenanthrene 6.478-09 I OE-12 

Total Pathway. 6 2E-05 

Total Rad + Chem 6.2E-09 
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a1 Risk 
IngestiodMilk 

Compound Conc'n inMilk(mg/L) w Risk 
Arsenic 6 18E-07 2.3E-09 1.8E+00 4.OE-09 
Beryllium 3.11E-10 12E-12 4.3E+00 5.OE-12 
Lead 6.838-07 2.58-09 
Thallium 8.11E-07 3.OE-09 
TH-TOTAL 1.85E-08 6.9E-11 
2-Methylnaphthalene 4 63E-10 1.7E-12 
Benzo(a)anthracene 1.468-08 5.4E-11 7.3E-01 4 OE-11 
Benzo(a)pyrene 4.218-08 I6E-10 7 3E+00 I IE-09 
Benzo(b)fluoranthen 6.518-08 2.4E-10 7 3E-01 18E-10 
Phenanthrene 2 08E-09 7.8E-12 

Total Pathway. 5 4E-OS 

2.4E-11 
4.7E- 13 
1.OE-15 
5.4E-16 
1.3E-10 
7.2E- 12 
2.9E-11 
4.88-14 
5.2E-14 
5.2E- 13 
I .  6E- 12 
7.2E- 14 
2.8E- 12 

9.8E-09 
2.4E-10 

4.5E-11 
1.3E-09 
2 .OE- 10 

Total Rad + Chem 5.6E-09 



TABLE B.3.1-13(d) 
(continued) 

NON 

Compound Conc'n in Beef (pCi/k@ RfDo 
CS- 137 1.5E-03 9.4E-02 
NP-237 1.1E-05 6.8E-04 
PU-238 1.3E-08 8.1E-07 
PU-2391240 6.7E-09 4.1E-07 
RA-226 6.1E-05 3.7E-03 
RA-228 2.7E-05 1.6E-03 
SR-90 1.1E-04 6.9E-03 
TH-228 6.9E-07 4.2E-05 
TH-230 3.2E-06 2.0E-04 
TH-232 2.4E-06 1.5E-04 
U-234 2.3E-05 1.4E-03 
U-235/236 1.OE-06 6.3E-05 
U-238 2.38-05 1.4E-03 

Total Pathway: 

Arsenic 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

2.1E-05 
3. 5E-07 
8.2E-07 
1.6E-05 
2.28-08 
1.5E-09 
4.6E-08 
1.3E-07 
2.OE-07 
6.5E-09 

3.8E-08 3.0E-04 1.3E-0 
6.4E-10 5.OE-03 1.3E-0 
I .  5E-09 
3.OE-08 7.OE-05 4.3E-0 
4.1E-11 
2.7E- 12 
8.5E-11 
2.5E-10 
3.8E- 10 
1.2E- 1 1 

'ARCINOGENXC HAZARD 

1.01E-06 1.4E-03 
2.66E-09 3.8E-06 
1.348-09 1.9E-06 

4.91E-05 7.0E-02 

5.88E-07 8.4E-04 

l.1lE-04 1.6E-01 

5.68E-04 8.1E-01 

2.688-06 3.8E-03 
2.04846 2.9E-03 
6.97E-05 1.OE-01 . 

. Total Pathway: 

2-Methylnaphthalene 
Benzo( a)anthracene 

Benzo(b)fluoranthen 

6.18E-07 

6.838-07 
8.11E-07 

3.11E-10 

1.85E-08 
4.63E-10 
I .46E-08 
4.218-08 
6.5 1 E-08 
2.08E-09 

2.7E-08 3.0E-04 9.OE-05 
1.4E-11 5.OE-03 2.7E-09 
3.0E-08 
3.58-08 7.OE-05 5.OE-04 
8.OE-10 
2.OE-11 
6.3E- 10 
1.8E-09 
2.8E-09 
9. IE-11 

Total - 

2.2E-04 
1.3E-07 

9.3E-04 

I I I  I 
Total Pathway: 5.6E-04 Total Pathway: 5.9E-04 

Total Rad + Chem 5.6E-04 Total Rad + Chem 5 . 9 E - 0 4 7 1  
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TABLE B.3.1-13(d) I 
(continued) 

ACTlVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

CARCINOGENIC RISK Total 
Dust & Groundwate 

Affected 

CS-I37 HE-11 
NP-237 4.24E-05 6.OE-02 2.2E-10 1.3E-11 
PU-238 2.2E-10 
PU-239/240 2.3E-10 
RA-226 9.52E-03 1.4E+01 7.8E-10 l.lE-08 

SR-90 2.838+00 4.OE+03 3.6E-11 1.SEM 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 2.50E-02 3.6E+01 1.6E-11 5.7E-10 
U-2351236 5.16E-01 7.4E+02 1.6E-11 1.2E-08 
U-238 2.8E-11 

RA-228 1 .OE-10 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 

U-238 2.8E-11 I 
Total Pathway: 1.6E-09 

U-2351236 

1.9E-11 

l.lE-08 

1 .SEM 

5.8E- 10 
1.2E-08 

2.8E-11 
4.52E-04 2.8EM 2.2E-10 6.1E-12 

2.2E-10 
2.3E-10 

5.168-03 3.1E-01 7.8E-10 2.5E-1C 
1.OE-10 

5.58E-01 3.4E+01 3.6E-11 1 .2ES 
5.5E-11 
1.3E-11 
1.7E-10 

8.05E-03 4.9E-01 1.6E-11 7.8E-12 
1.66E-01 I.OE+Ol 1.6E-11 1.6E-1C 

IngestiodBeef 
Conc'n in Beef (rnglkg) e Risk 

2-Methylnaphthalene 
Benzo(a)anthraccne 

Benzo@)fluoranthen 

' 1.268-07 2.OE-11 1,75E+00 3.5E-11 
6.498-10 1.OE-13 4.30E+00 4.48-13 
7.15EM l.lE-10 

7.30E-01 
7.30E+00 

7.30E-01 

5 . 9 5 8 9  9.5E-08 

5.%E-13 2.28-15 4.30E+00 9 6E-15 
6 lOEM 23E-09 

2-Methylnaphthalene 
Bern( a)anthracene 7 30E-01 

Benzo@)fluoranthen 7 30E-01 
7.30E + 00 

1.85E-03 6.9E-06 

I I I  
Total Pathway: 3.SE-11 Total Pathway: 2.5E-1 

*. c3 

... 
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2.4E-11 
2.OE-11 
1.OE-15 
5.48-16 
l.lE-08 

1 S E M  
7.2E-12 

4.88-14 
5.2E-14 
5.28-13 
5.8E-10 
1.2E-08 
2 BE-12 

6.OE-11 9.8E-09 
4.58-13 2.4E-10 

4.5E-11 
1.3E-09 
2.OE-10 

Total Rad + Chem 1.7E-09 Total Rad + Chem 1.7E-07 Torul: 1.7E-07 1 3E-07 



TABLE B.3.1-13(d) 
(continued) 

G 
‘43 m 
a NONC 

e--’; 

45E-04 2 8 E M  
$6 

528-03 3.1E-01 

56E-01 34E+01 

8 lE-03 49E-01 
17E-01 10E+01 

U-238 
Total Pathway: 

lCINOGENIC HAZARD 
Hazard 

IngestiodMilk 
C o m u n d  Conc’n in Milk (pCilL1 Intake RfD(o) Hazard 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 . 
TH-230 
TH-232 
U-234 
U-2351236 

4.24845 6.OEM 

9.52E-03 1.4E+01 

2.83E+OO 4.OE+03 

2.50EM 3.6E+01 
5.16E-01 7.4E+02 

lU-238 
Total Pathway: 

Beryllium 6.5E-10 1.2E-12 5.0E-03 2.4E-10 
Lead 7.1E-07 1.3E-09 
Thallium 7 .OEM 

2-Mnhylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 
U-Total 6.OE-04 l.lE-06 3.0E-03 3.78-04 

Total Pathway: 3.78-04 

TH-TOTAL 

Total Rad + Chem 3.7E-04 

Arsenic 3.828-09 1.7E-10 3.0E-04 5.5EM 

Lead 6.10EM 2.7E-08 
Thallium 7.0E-05 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthen 
Phenanthrene , 

U-Total 1.85843 8.0E-05 3.0E-03 2.7EM 

Beryllium 5.%E-13 2.6E-14 5.0E-03 5.2E-12 

I 
Total Pathway: 2 .7Ea 

Total Rad + Chem 

Total 
Dust Ut Groundwater 

Affected 

1.3E-06 
2.5E-10 

2.28-04 
1.3EM 

9.3E-04 

2.78-02 2.7EM 

2.7EM Total: 2.7EM 2.8EM 
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TABLE B.3.1-14 (a) 
FVlWRE OFT-PROPERTY FARMER (PRIVATE OWNERSHIP) 

ACTIVE FLYASH PILE HOME GROWN PRODUCE @ U S  AFFECTED) 
CARCINOGENIC RISK 

Compound 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conc'n-Veg. (pCi/k& - Intake 
4.74E-07 9.3E-01 
2.03E-06 4.OE+00 
2.57E-07 5.1E-01 
1.21E-07 2.4E-01 
1.73E-06 3.4E+00 
1.17E-06 2.3E+00 
1.85E-06 3.6E+00 
1.39E-06 2.7E+00 
1.33846 2.6E+00 
1.01E-06 2.OE+00 
1.32E-06 2.6E+00 

1.328-06 2.6E+00 
5.88E-08 1.2E-01 

w 
2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.6E-11 
8.8E- 10 
1.lE-10 
5.5E-11 
2.7E-09 
2.3E-10 
1.3E-10 
1.5E-10 
3.4E-11 
3 . 4 ~ -  ia 
4.2E-11 
1.9E-12 
7.3E-11 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 ' 

SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.73E-07 
2.03E-06 
2.56E-07 
1.21E-07 
1.73E-06 
1.16E-06 
1.85E-06 
1.35E-06 
1.33E-06 
1.01E-06 
I .32E-06 
5.88E-08 
1.32E-06 

4.9E-01 
2.1E+00 
2.7E-01 
1.3E-01 

1.8E+00 
1.2E+00 
1.9E+00 
1.4E+00 
1.4E+00 
l . lE+00 
1.4E+00 
6.1E-02 
1.4E+00 

2.8E-11 1.4E-11 
2.2E-10 4.7E-1( 
2.2E-10 5.9E-11 
2.3E-10 2.9E-11 
7.8E-10 1.4E-05 
1.OE-10 1.2E-1( 
3.6E-11 6.9E-11 
5.5E-11 7.7E-ll 
1.3E-11 1.8E-11 
1.7E-10 1.8E-1( 
1.6E-11 2.2E-11 
1.6E-11 9.8E-1: 
2.8E-11 3.9E-11 

r I I 
Total Pathway: 4.7E-09 Total Pathway: 2.5E-09 

2-Methylnaphthalen 
Benzo(a)anthracene 

Benzo(b)fluoranthen 
G c- 
c2. 

IngestiodVegetables 
Conc'n-Vea. (mglkg2 - Intake Risk 

4.05E-05 
1 .WE46 
2.16E-05 
1.07E-06 
9.15E-06 
7.18E-08 
4.33E-08 
4.58E-08 
6.84E-08 
8.16E-08 

4.5E-08 1.8E+00 7.8E-08 
2.0E-09 4.3E+00 8.7E-09 
2.4E-08 
1.2E-09 
1 .OE-08 
7.9E-11 
4.8E-11 7.3E-01 3.5E-11 
5.OE-11 7.3E+00 3.7E-10 
7.5E-11 7.3E-01 -5.5E-11 
9.OE-11 

I 
Total Pathway: 8.7E-08 

Total Rad + Chem 9.2E-08 

Q3 
?..: e$ 
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al Risk 
IngestiodFruit 

Compound Conch-Fruit (ma/kd Intake 
Arsenic 4.05E-05 2.4E-08 1.8E+00 4.1E-08 
Beryllium 1.85E-06 l.lE-09 4.3E+00 4.6E-09 
Lead 2.16E-05 1.3E-08 

TH-TOTAL 9.15E-06 5.3E-09 , 
Thallium 1.07E-06 6.2E-10 

2-Methy Inaphthalene 7.18E-08 4.2E-11 
Benzo(a)anthracene 4.30E-08 2.5E-11 7.3E-01 1.8E-11 
Benzo(a)pyrene 4.55E-08 2.7E-11 7.3E+00 1.9E-10 
Benzo(b)fluoranthene 6.78E-08 4.OE-11 7.3E-01 2.9E-11 
Phenanthrene 7.96E-08 4.6E-11 

Total Pathway: 4.6E-01 

4.OE-11 
1.3E-09 
1.7E-10 
8.4E-11 
4.1 E-09 
3.5E-10 
2.OE-10 
2.3E-10 
5.2E-11 
5.2E- 10 
6.4E-11 
2.88-12 
1.1 E-10 

1.2E-07 
1.3E-08 

5.3E-11 , 

5.6E-10 
8.4E-11 

Total Rad + Chem 4.9E-08 



Compound 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

IngestiodVegetables 

Arsenic 4.1E-05 4.5E-08 3.0E-04 1.5E-04 
Compound Conc'n-Vea. (mnlkg) & RfDo !&&@ 

NOE 

Conc'n-Ven. (pCdkeJ & RfDo && 

IngesUordFmit 
Compound Conc'n-Fruit (malkd & RfDo && 

Arsenic 4.05E-05 2.4E-08 3.0E-04 7.9E-05 

4.7E-07 9.3E-01 
2.OE-06 4.OE+00 
2.6E-07 5.1E-01 
1.2E-07 2.4E-01 
1.7E-06 3.4E+00 
1.2E-06 2.3E+00 
1.8E-06 3.6E+00 

1.3E-06 2.6E+00 
1.0E-06 2.OE+00 
1.3E-06 2.6E+00 
5.9E-08 1.2E-01 
1.3E-06 2.6E+00 

1.4E-06 2.7E+00 

TABLE B.3.1-14 (a) 

(continued) 

ARCINOGENIC HAZARD 
~n Hazard 

~~ 

IngestiodFNit 
Compound Conc'n-Fruit (pCilkeJ & RfDo !&&@ 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.738-07 4.9E-01 
2.03E-06 2.1E+00 
2.56E-07 2.7E-01 
1.21E-07 1.3E-01 
1.73E-06 1.8E+00 
1.16E-06 1.2E+00 
1.85E-06 1.9E+00 
1.358-06 1.4E+00 
1.338-06 1.4E+00 
1.01E-06 l . lE+00 
1.32846 1.4E+00 
5.88848 6.1E-02 
1.328-06 1.4E+00 

I 
Total Pathway: 

Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

1.8E-06 
2.2E-05 
1.1 E-06 
9.1E-06 
7.2E-08 

4.6848 
6.8E-08 

4.3E-08 

8.28-08 

2.0E-09 
2.4E-08 
1.2E-09 
1 .OE-08 
7.9E-11 
4.8E-11 
5.OE-11 , 

7.5E-11 
9.OE-11 

5.0E-03 4.1E 

7.0E-05 1.7E 

Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)py rene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

1.85E-06 
2.16E-05 
1.07E-06 
9.15E-06 
7.18E-08 
4.30E-08 
4.55848 
6.78E-08 
7.96E-08 

l.lE-09 5.0E-03 2.2E-07 
1.3E-08 

5.3E-09 
6.2E-10 7.0E-05 8.9E-06 

4.2E-11 
2.5E-11 
2.7E-11 
4.OE-11 
4.6E-11 

2.3E-04 
6.2847 

2.6845 

I I I  
Total Pathway: 1.7E-04 Total Pathway: 8.8E-0 

Total Rad + Chem 1.7E-04 Total Rad + Chem 8.8E-05 
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TABLE B.3.1-14 (a) 
(continued) 

ACTIVE FLYASH PILE HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

. 

CARCINOGENIC RISK 

IngestiodVegeiables I I  IngestiodFruit 
Compound Conc'n-Vea. (Dci/ka - Intake ~ i s k  I I 0 o u n d  Conc'n-Fruit(pCilkpJ & w Risk 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 

U-234 
U-2351236 
U-238 

TH-232 

5.4E-08 

4.0E-07 

1.0E-06 

2.1E-08 
4.4E-07 

2.8E-11 
1.25E-04 2.5E+02 2.2E-10 

2.2E-10 
2.3E-10 

2.63E-04 5.2E+02 7.8E-10 
1 .OE-10 

1.45E-02 2.9E+W 3.6E-11 
5.5E-11 

' 1.3E-11 
1.7E-10 

6.76E-04 1.3E+03 1.6E-11 
1.40EM 2.8E+04 1.6E-11 

2.8E-11 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.8E-11 
1.25E-04 1.3E+02 2.2E-10 

2.2E-10 

2.63E-04 2.78+02 7.8E-10 
1.OE-10 

1.45EM 1.5E+04 3.6E-11 
5SE-11 
1.3E-11 
1.7E-10 

6.76E-04 7.1E+02 1.6E-11 
1.40EM 1.5E+04 1.6E-11 

2.8E-11 

2.3E-10 

2.9E-08 

2.1E-07 

5.5E-07 

l.lE-08 
2.38-07 

I I I 
Total Pathway: 2.0E-06 Total Pathway: 1 .OE-06 

4.71E-07 5.2E-10 1.8E+00 9.1E-10 
7 47E-09 8 2E-12 4.3E+00 3.5E-11 
3.08E-05 3.48-08 

2-Methylnaphthalene 
Benzo(a)anthracene 7.3E-01 

7.3E-01 
7.3E+00 

5.00E-02 5.5E-05 €2 

cz c Total Pathway 9.4E-11 

Total Rad + Chem 2.0E-06 

1.16E-12 6.8E-16 1.8E+00 1.2E-15 
9.718-15 5.7E-18 4.3E+00 2.4E-17 
1.09E-08 6.48-12 

2-Methylnaphthalene 
Benzo(a)anthracene 7.3E-01 

7.3E+00 
Benzo@)fluoranthene 7 3E-01 

380E-01 2.28-04 

Total Pathway: 1.2E-l! 

Total 
Dust 81 Groundwater 

Total Affected 

4.OE-11 
8.3E-08 8.48-08 

1.7E-10 
8.4E-11 

6.2E-07 6.2E-07 

1.6E-06 1.6E-06 
3.5E-10 

2.3E-10 
5.2E-11 
5.2E-10 

3.3E-08 3.38-08 
6.78-07 6.7E-07 

1.1 E-10 

9.1E-10 
3.5E-11 

1.2E-07 
1.3E-08 

5.3E-11 
5.6E-10 
8.4E-11 

Total Rad + Chem 1.0E-06 Total: 3.0E-06 3.1E-06 
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NONt 

IngestiodVegetables 
Compound Conc'n-Vea. (mglkg) a Rn>o Hazard 

Arsenic 4.7E-07 5.2E-10 3.0E-04 1.7E-06 

( 
Conc'n-Veg. (pCilkg) intake RfDo Hazard 

CS-137 
NP-237 
PU-238 
PU-2391240 

RA-228 

TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

IngesrionlFmit 
Compound Conc'wFmit(mg1kg) .m RfDo Hazard 

Arsenic 1.16E-12 6.88-16 3.0E-04 2.38-12 

1.2E-04 2.5E+02 

2.68-04 5.2E+02 

1.5E-02 2.9E+04 

6.88-04 1.3E+03 
1.4E-02 2.8E+04 

Total Pathway: 

TABLE B.3.1-14 (a) 
(continued) 

RCINOGENIC HAZARD ~ 

1258-04 13E+02 

2638-04 278+02 

1458-02 15E+04 

676E-04 7 1E+02 
1 4 0 E M  1.5E+04 

Total Pathway 

Beryllium 7.58-09 8.28-12 5.0E-03 1.6E-OS 
Lead 3.1E-05 3.4E-08 
Thallium 7 .OE-O5 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Bem@)fluoranthene 
Phenanthrene 
U-Total 5.OE-02 5.58-05 3.0E-03 1.8E-K 

TH-TOTAL 

Beryllium 9.71E-15 5.78-18 5.0E-03 1.1E-15 
Lead 1.09E-08 6.4E-12 
Thallium 7.0E-05 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)p yrene 
Benzo(b)fluoranthene 
Phenanthrene 
U-Total 3.80E-01 2.2E-04 3.OE-03 7.48-02 

1 I 1  
Total Pathway: 1.8EM Total Pathway: 7.4E-CK 

Total Rad + Chem 1.8E-02 

Total 
Dust & Groundwater 

Affected 

1.7E-06 
1.6E-09 

9.2E-02 

2.38-04 
6.2EM 

2.68-05 

9.2E-02 

Total Rad + Chem 7.4EM Total: 9.2E-02 
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T BLE B.3.1-14 @) 

FUTURE OFT-PROPERTY CHILD (PRIVATE O W R S I I P )  
ACTIVE FL,YASH PILE: HOME GROWN PRODUCE @ U S  AFFECTED) 

CARCINOGENIC RISK 

I 

CS-137 
NP-237 
PU-238 
PU-2391240 
a - 2 2 6  
RA-228 
SR-90 . 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

I 1  I 

4.74E-07 4.0E-02 
2.03E-06 1.7E-01 
2.57E-07 2.28-02 
1.2 1 E-07 1 .OE-02 
1.73E-06 1.5E-01 
1.17E-06 9.9E-02 
1.85E-06 1.6E-01 
1.39E-06 1.2E-01 
1.338-06 l.lE-O1 
1.01E-06 8.5E-02 
1.32E-06 l.lE-O1 
5.88E-08 4.9E-03 
1.32E-06 l.lE-01 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

l.lE-12 
3.8E-11 
4.7E-12 
2.3E-12 
1.1E-la 
9.9E-12 
5.6E-12 
6.4E-12 
1.5E-12 
1.4E-11 
1.8E-12 
7.9E- 14 
3.1E-12 

cs-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.73E-07 6.1E-02 
2.03E-06 2.6E-01 
2.56E-07 3.3E-02 
1.21E-07 1.6E-02 
1.738-06 2.2E-01 
1.16E-06 1.5E-01 
1.85E-06 2.4E-01 
1.35E-06 1.7E-01 
1.33E-06 1.7E-01 
1.01E-06 1.3E-01 
1.32E-06 1.7E-01 
5.88E-08 7.6E-03 
1.32E-06 1.7E-01 

2.8E-11 1.7E-12 
2.2E-10 5.7E-11 
2.2E-10 7.2E-12 
2.3E-10 3.6E-12 
7.8E-10 1.7E-10 
1.OE-10 1.5E-11 
3.6E-11 8.5E-12 
5.5E-11 9.5E-12 
1.3E-11 2.28-12 
1.7E-10 2.2E-11 
1.6E-11 2.7E-12 
1.6E-11 1.2E-13 
2.8E-11 4.7E-12 

Compound 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalen 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

TH-TOTAL 

1 Chen 
IngestiodVegetables 

Conc'n-Ven. (mglkg) - Intake w Risk 
4.05E-05 8.98-09 1.8E+00 1.6E-08 

2.16E-05 4.7849 
1.858-06 4.OE-10 4.3E+00 1.7E-09 

1.07E-06 2.3E-10 
9.15E-06 2 OE-09 
7.18E-08 1.6E-11 
4.33E-08 9.5E-12 7.3E-01 6.98-12 
4.58E-08 1.OE-11 7.3E+00 7.3E-11 
6.84848 15E-11 7.3E-01 1.lE-I1 
8.16E-08 1.8E-11 

Total Pathway: ~ 1.7E-0E 

Total Rad + Chem 1.8E-08 
m 
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:ai Risk 
IngestiodFmit 

Compound Conc'n-Fruit (mg/k@ w && 
Arsenic 4.05E-05 1.4E-08 1.8E+00 2.48-08 
Beryllium 1.85E-06 6.2E-10 4.3E+00 2.7E-09 
Lead 2.16E-05 7.28-09 
Thallium 1.07E-06 3.6E-10 
TH-TOTAL 9 15E-06 3.1E-09 
2-Methylnaphthalene 7.18E-08 2.4E-11 
Benzo(a)anthracene 4.308-08 1.4E-11 7.3E-01 1 1E-11 
Benzo(a)py rene 4.55E-08 1.5E-11 7.3E+00 l.lE-10 
Benzo(b)fluoranthene 6.78E-08 2.3E-11 7.3E-01 1.7E-11 
Phenanthrene 7 96E-08 2.7E-I1 

Total Pathway: 2.7E-01 

Total - 
2.8E-12 
9.5E-11 
1.2E-11 
5.9E- 12 
2.9E- 10 
2.5E-11 
1.4E-11 
1.6E-11 
3.7E- 12 
3.6E-11 
4.5E- 12 
2.OE-13 
7.8E- 12 

3.9E-08 
4.48-09 

1.7E-11 

Total Rad + Chem 2.7E-08 

r c n  
a 
@i 



NOA 

IngestiodVegetables 
Compound Conc'n-Vea. (pCilk& & RfDo Hazard 

CS- 137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.7E-07 

2.6E-07 

'1.7E-06 
1.2E-06 
1.8E-06 
1.4E-06 
1.3E-06 
1 .OE-06 

2.OE-06 

1.2E-07 

1.3E-06 
5.9E-08 
1.3E-06 

4.0E-02 
1.7E-01 
2.28-02 
1 .OE-02 
1.5E-01 
9.9E-02 
1.6E-01 
1.2E-01 
l.lE-O1 
8.5842 
l.lE-01 
4.9E-03 
l.lE-O1 

1 
Total Pathway: 

1.8E-06 47E-09 5.0E-03 
2.2E-05 55E-08 
l.lE-06 2.78-09 7.0E-05 3.9E-05 
9.1E-06 23E-08 

2-Methylnaphthalene 7.2E-08 18E-10 
Benzo(a)anthracene 4.3E-08 1.lE-IO 

4 6E-08 1.2E-10 
Benzo(b)fluoranthene 68E-08 17E-10 

8.2E-08 2.1E-10 

Total Pathway: 3.9E-04 

Total Rad + Chem 3.9E-04 

TABLE B.3.1-14 (b) 

(continued) 

'ARCINOGENIC HAZARD 
)n H 

IngestiodFruit 
Compound Conc'n-Fruit(pCilk& & RfDo Hazard 

CS-137 4.73847 6.1E-02 
NP-237 2.03E-06 2.6E-01 
PU-238 2.56847 3.3E-02 
PU-2391240 t .21E-07 1.6E-02 
RA-226 1.73E-06 2.2E-01 
RA-228 1.16E-06 1.5E-01 
SR-90 1.85846 2.4E-01 
TH-228 1.35846 1.7E-01 
TH-230 1.33E-06 1.7E-01 
TH-232 1.01E-06 1.3E-01 
U-234 1.32E-06 1.7E-01 
U-2351236 5.88E-08 7.6E-03 
U-238 1.32E-06 1.7E-01 

Total Pathway: 

al Hazard 
IngestiodFruit 

Compound Conch-Fmit (mglkg) & RfDo 
Arsenic 4.05E-05 1.6E-07 3.0E-04 5.3E-04 
Beryllium 1 ME-06 7.2E-09 5.0E-03 1.4E-06 
Lead 2.16E-05 8.5E-08 
Thallium 1.07E-06 4.2E-09 7.0E-05 6.0E-05 
TH-TOTAL , 9.15E-06 3.6E-08 
2-Methylnaphthalene 7.18E-08 2.8E-10 
Benzo(a)anthracene 4.30E-08 1.7E-10 
Benzo(a)pyrene 4.55E-08 1.8E-10 
Benzo(b)fluoranthene 6.788-08 2.7E-10 
Phenanthrene 7.96E-08 3.1E-10 

Total Pathway: 5.9E-01 

8.7E-04 
2.4E-06 

9.9E-05 

- 0  

Total Rad + Chem 5.98-04 

2 
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TABLE B.3.1-14 (b) 

(continued) 
ACTIVE FLYASH PILE HOME GROW" PRODUCE (GROUNDWATER AFFECTED) 

IngestionlVegetables 
Compound Conc'n-Veg. (pCilkgJ Risk 

CS-137 2.8E-11 

CARCINOGENIC RISK 

IngestionlFruit 
Compound Conc'n-Fruit(pCVkgJ & w Risk 

CS-137 2.8E-11 
2.38-09 

1.7E-08 

4.48-08 

9.1E-10 
1.9E-08 

1.25E-04 l.OE+Ol 2.2E-10 
2.2E-10 

2.63E-04 2.2E+01 7.8E-10 

1.45E-02 1.2E+03 3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 

6.76E-04 5.7E+01 1,6E-'ll 
1.40E-02 1.2E+03 1.6E-11 

2.8E-11 

2.3E-10 

1.OE-10 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.25E-04 1.6E+01 2.2E-10 3.5E-09 
2.2E-10 
2.3E-10 

2.63E-04 3.4E+01 7.8E-10 2.68-08 
1 .OE-10 

1.45E-02 1.9E+03 3.6E-11 6.7E-08 
5.5E-11 
1.3E-11 
1.7E-10 

6.76E-04 8.7E+01 1.6E-11 1.4E-09 
1.40EM 1.8E+03 1.6E-11 2.9E-08 

2.8E-11 
I I I  I 

Total Pathway: 8.38-08 Total Pathway: 1.3E-07 

4.71E-07 1.OE-10 18E+OO 1.8E-10 
7.47E-09 1.6E-12 4.3E+OO 7.OE-12 
3.08E-05 68E-09 

2-Mahylnaphthalene 
Benzo(a)anthracene 7.3E-01 

Benzo@)fluoranlhen 7.3E-01 
7 3E+OO 

5 OOEM 1 1E-05 

Total Pathway: 1.9E-1( c2 

WR\CRUZRI\ABQ\AVGOFCPW. XLS\6/5/94: 9:30 PM 

Total Rad + Chem 8.38-08 

11 Risk 
.I 

IngestionlFruit 
Comuound Conc'n-Fruit(mg/kpJ & Risk 

1.16E-12 3.98-16 1.8E+OO 6.8E-16 
9.71E-15 3.38-18 4.3E+OO 1.4E-17 
1.09E-08 3.78-12 

Arsenic 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7.3E+OO 
Benzo@)fluoranthene 7.3E-01 
Phenanthrene 
U-Total 3.80E-01 1.3E-04 

Total Pathway: 7.OE-1C 

Total 
Dust & Groundwater 

Total Affected 

2.8E- 12 
5.8E-09 5.9E-09 

5.9E- 12 
4.48-08 4.48-08 

2.5E-11 
1 . I E M  l.lE-07 

1.2E-11 

1.6E-11 
3.7E-12 
3.6E-11 

2.3E-09 2.38-09 
4.7E-08 4.78-08 

7.8E-12 

1.8E-10 
7.OE-12 

3.9E-08 
4.4E-09 

1.7E-11 
1.8E-10 
2.8E-11 

2.6E-07 Total Rad + Chem 1.3E-07 Total: 2.1E-07 



TABLE B.3.1-14 (a) 

(continued) 

NONt 

1.2E-04 I.OE+OI 

2.68-04 2.2E+01 

1.5E-02 1.2E+03 

6.8E-04 5.7E+01 
1.4E-02 1.2E+03 

I 
Total Pathway: 

IngestiodVegetables 
Compound Conc'n-Veg. (mglkp,) RfDo && 

Arsenic 4.78-07 1.2E-09 3.0E-04 4.0E-0 
Beryllium 7.58-09 1.9E-11 5.0E-03 3.8E-0 
Lead 3.1E-05 7.9E-08 
Thallium 7.0E-05 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Phenanthrene 

TH-TOTAL 

U-Total 5.OE-M 1.3E-04 3.0E-03 4.3E-C 

I 
Total Pathway: 4.3E-C 

. . .  . . . . . .  . .  
RCINOGENIC HAZARD 

1.258-04 1.6E+01 

2.638-04 3.4E+01 

1.45E-02 1.9E+03 

6.76E-04 8.7E+01 
1.40E-02 1.8E+03 

I 
Total Pathway: 

. . . . . . . . . . . . . .  

7 .OE-05 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo@)fluoranthene 

3.80E-01 1.5E-03 3.0E-03 5.OE-01 

I 
Total Pathway: 5.OE-01 

Total Rad + Chem 4.3E-M 

FER\CRU2RI\ABQ\AVCOFCPW.XL.S\6/5/94: 930 PM 

Total 
Dust & Groundwater 

- Total Affected 

4.0E-06 
3.88-09 

5.4E-01 

8.88-04 
2.48-06 

9.9E-05 

5.4E-01 



TABLE B.3.1-14 (c) 

FUTURE OFF-PROPERTY FARMER (FEDERAL OWN'ERSHIP) 
ACTIVE FLYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 

CARCINOGENIC RISK 

CS-137 4.73E-07 4.9E-01 2.8E-11 1.4E-11 
NP-237 2.03846 2.1E+00 2.2E-10 4.7E-10 
PU-238 2.56E-07 2.7E-01 2.2E-10 5.9E-11 
PU-2391240 1.21E-07 1.3E-01 2.3E-10 2.9E-11 
RA-226 1.73E-06 1.8E+00 7 8E-10 1.4E-09 

1.16E-06 1.2E+00 1 OE-10 1.2E-10 
1.85E-06 1.9E+00 3.6E-11 6.9E-11 
1.35E-06 1.4E+00 5.5E-11 7.7E-11 

TH-230 1.33E-06 1.4E+00 1.3E-11 1.8E-11 
1.01E-06 l . lE+00 1.7E-10 1.8E-10 
1.32E-06 1.4E+00 1.6E-11 2.2E-11 

U-2351236 5.88848 6.1E-02 1.6E-11 9.88-13 
U-238 1.32E-06 1.4E+00 2.8E-11 3.9E-11 

Total Pathway: 4.7E-09 Total Pathway: 2.58-09 

IngestiodVegetables 
Compound Conc'n-Veg. (mElk& - Intake w Risk 

Arsenic 4.058-05 4.5E-08 1.8E+00 7.8E-08 
Beryllium 1.85E-06 2.0E-09 4.3E+00 8.7E-09 
Lead 2.16E-05 2.4E-08 

TH-TOTAL 9.15E-06 1.0E-08 
Thallium 1.07E-06 1.2E-09 

2-Methy lnaphthalen 7.18E-08 7.9E-11 
lBenzo(a)anthracene 4.33E-08 4.8E-11 7.3E-01 3.5E-11 
Benzo(a)pyrene 4.588-08 5.OE-11 7.3E+00 3.7E-10 
Benzo(b)fluoranthen 6.84E-08 7.5E-11 7.3E-01 H E - 1  1 
Phenanthrene 8.16E-08 9.OE-11 

Total Pathway: 8.7E-08 

Total Rad + Chem 9.2E-08 

al Risk 
IngestiodFmit 

Compound Conc'n-Fmit(mE/kg) Intake w Risk 
1.8E+00 4.1E-08 
4.3E+00 4.6E-09 

Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

4.05E-05 
1.85E-06 
2.16E-05 
1.07E-06 
9.15E-06 
7.18E-08 
4.308-08 
4.55E-08 
6.78E-08 
7.96E-08 

2.4E-08 
l.lE-09 
1.3E-08 

5.3E-09 
6.2E-10 

4.2E-11 
2.5E-11 
2.7E-11 
4.OE-11 
4.6E-11 

7.3E-01 1.8E-11 
7.3E+00 1.9E-10 

7.3E-01 2.9E-11 

I 

Total Pathway: 4.6E-08 

Total 

4.OE-11 
1.3E-09 
1.7E-10 
8.4E-11 
4.1E-09 
3.5E-10 
2.OE-10 
2.3E-10 
5.2E-11 
5.2E- 10 
6.4E-11 
2.8E-12 
1.1 E-IO 

1.2E-07 
1.3E-08 

5.3E-11 
5.6E-10 J'*T %- 

8.4E-11 

N U  

I-N 
4 Cn 
s k  0 Total Rad + Chem 4.9E-08 
Lnw 

FER\CRU2RI\ABQ\AVGOFFFD,XLS\6/5/94; 9:30 PM 



TABLE B. 

. 

NO1 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.7E-07 9.3E-01 
2.0E-06 4.OE+00 
2.6E-07 5.1E-01 
1.2E-07 2.4E-01 
1.7E-06 3.4E+00 
1.2E-06 2.3E+00 
1.8E-06 3.6E+00 
1.4E-06 2.7E+00 
1.3E-06 2.6E+00 
1 .OE-06 2.OE+00 

5.9E-08 1.2E-01 
1.3E-06 2.6E+00 , 

1.3E-06 2.6E+00 

1-14 (c) 

(continued) 

MRCINOGENIC HAZARD 
. .  . . . . . . . . , . . . . . . . . . . . . . 

I IneestiodFruit 

I Compound Conc'n-FruitbCilkg) Intake 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.73E-07 4.9E-01 
2.03E-06 2.IE+00 
2.56847 2.7E-01 
1.21E-07 1.3E-01 
1.73E-06 1.8E+00 
1.16E-06 1.2E+00 
1.85E-06 1.9E+00 
1.358-06 1.4E+00 
1.33E-06 1.4E+00 
1.01E-06 l . lE+00 
1.32846 1.4E+00 
5.888-08 6.1E-02 
1.32E-06 1.4E+00 

Total Pathway: Total Pathway: 

2.2E-05 2.4E-08 
1.1E-06 I .2E-09 7.0E-05 I .7E-05 
9.1E-06 1 .OE-08 

2-Methylnaphthalene 7.2E-08 7.9E-I 1 
Benzo(a)anthracene 4.3E-08 4.8E-11 

4.6848 5.OE-1 I 
Benzo(b)fluoranthene 6.8E-08 7.5E-11 

8.2E-08 9.OE-11 

IngestiodFruit 
ComDound Conch-Fruit (mglkd Intake RfDo Hazard 

IArsenic 4.058-05 2.4E-08 3.0E-04 7.9E-05 
Beryllium 1.85846 l.lE-09 5.0E-03 2.2847 
Lead 2.168-05 1.3E-08 

TH-TOTAL 9.15E-06 5.3E-09 
Thallium 1.07E-06 6.2E-10 7.OE-05 8.9E-06 

\ 2-Methylnaphthalene 7.188-08 4.2E-11 
Benzo(a)anthracene 4.30E-08 2.5E-11 
Benzo(a)pyrene 4.55E-08 2.7E-11 
Benzo(b)fluoranthene 6.788-08 4.OE-11 
Phenanthrene 7.968-08 4.6E-11 

Total - 

2.3E-04 
6.2847 

2.6E-05 

L 
Total Pathway: 1.7E-04 Total Pathway: 8.8E-0: 

Total Rad + Chem 1.7E-04 I-- 

Total Rad'+ Chem 8.8E-051 Torul: 2.5E-041 wch 

F 
S n  

2 

FER\CRU2RI\ABQ\AVGOFFFD.XLS\6/5/94; 9:30 PM 



TABLE B.3.1-14 (c) 
(continued) 

ACTIVE FLYASH PILE HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

IngestiodVegetabla I I  IngatiodFruit 
Compound Conc'n-Veg. (pCi/k& - Intake ~ i s k  I I Cornbound Conc'n-Fruit(pCi/kgJ Intake Risk 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

CARCINOGENIC RISK 

5.48-08 

4.0E-07 

1.0E-06 

2.1E-08 
4.4E-W 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.8E-11 
1.258-04 2.5E+02 2.2E-10 

2.2E-10 
2.3E-10 

2.63E-04 5.2E+02 7.8E-10 
1.OE-10 

1.45E-02 2.98+04 3.6E-11 
5SE-11 
1.3E-11 
1.7E-10 

6.768-04 1.3E+03 1.6E-11 
1.40E-02 2.8E+04 1.6E-11 

2.8E-11 

2.8E-11 
1.25E-04 1.3E+02 2.2E-10 2.9E-08 

2.2E-10 
2.3E-10 

2.638-04 2.78+02 7.8E-10 2.1E-07 
1 .OE-10 

1.45842 1.5E+04 3.6E-11 5.58-07 
5SE-11 
1.3E-11 
1.7E-10 

6.768-04 7.1E+02 1.6E-11 1.1E-OZ 
1.40E-02 1.5E+04 1.6E-11 2.3E-K 

2.8E-11 

I I 1  I 

Total Pathway: 2.OE-06 Total Pathway: 1 .OE-06 

4.71E-07 5.2E-10 1.8E+00 9.1E-10 
7.47849 8 2E-12 4.3E+00 3.5E-11 
3.088-05 3 4E-08 

2-Mefhylnaphthalene 
Benzo(a)anthracene 7.3E-01 

7.3E+00 
Benzo@)fluoranthen 7.3E-01 

I 

5.00E-02 5.5E-05 

Total Pathway: 9.4E-lC 

Total Rad + Chem 2.0E-06 

1.16E-12 6 8E-16 1.8E+00 1.2E-15 
9.71E-15 5.78-18 4.3E+00 2.4E-17 
1.09E-08 6.48-12 

2-Methylnaphthalene 
Benzo(a)anthracene 7.3E-01 

7.3E+00 
Benzo@)fluoranthene 7.3E-01 

3.80E-01 2.2E-04 

I 
Total Pathway: 1.2E-15 

Total Rad + Chem 1.OE-06) Total: 3.0E-06 3.1E-061 

Total 
Dust & Groundwater 

Affected 

4.OE-11 
8.3848 ' 8.4E-08 

1.7E-10 
8.4E-11 

6.2E-07 6.28-07 

1.6E-06 1.6E-06 
3.5E-10 

2.3E-10 
5.2E-11 
5.2E-10 

3.3E-08 3.3E-08 
6.78-07 6.78-07 

1.1 E-10 

9.1E-10 1.2E-07 
3.5E-11 1.3E-08 

5.3E-11 
5.6E- 10 
8.4E-11 

FER\CRU2RI\ABQ\AVGOFFFW.XLS\6/5/94; 9 3  I PM 



TABLE B. 1-14 (c) 

NON( 

1.2E-04 2.58+02 

2.6E-04 5.2E+02 

1.5E-02 2.98+04 

6.8E-04 1.3E+03 
1.4E-02 2.88+04 

I 
Total Pathway: 

Cheo 

Compound Conc'n-Veg (mg/keJ Rn>o Hazard 
IngcstiodVegetables 

Arsenic 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-MethylnaphhIene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 

4.7EM 5.2E-10 3.0E-04 1.7E-C 

3.1E-05 3.48-08 
7.5E-09 8.28-12 5.0E-03 1.6E-C 

7.0E-05 

Phenanthrene 
U-Total 1 5.0E-02 5.58-05 3.0E-03 1.8E4 

I 
Total Pathway: 1.8E4 

Total Rad + Chem 1.8E-02 

(continued) 

RCINOGENIC HAZARD 
1 

IngestiodFruit 
Compound Conc'n-Fruit (pCi/keJ & RfDo 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.25E-04 1.3E+02 

2.638-04 2.7E+02 

1.45E-02 1.5E+04 

6.768-04 7.1E+02 
1.40E-02 1.5E+04 

Total Pathway: 

. . . . . . . . 

Arsenic 
Beryllium 
Lead 
Thallium 
TH-TOTAL 

1.16E-12 6.88-16 3.0E-04 2.38-12 
9.718-15 5.78-18 5.OE-03 l.lE-15 
1.09E-08 6.4E-12 

7 .OE-05 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Phenanthrene 
U-Tom1 3.80E-01 2.2E-04 3.0E-03 7.48-02 

Total Pathway: 7.4E-0: 

Total 
Dust 81 Groundwater 

Affected 

1.7E-06 
1.6E-09 

9.2E-02 

2.38-04 
6.2E-07 

2.6E-05 

9.2E-02 

Total Rad + Chem 7.48-02 Total: 9.2E-02 9.3E-02 

FER\CRU2RI\ABQ\AVGOFFRH.XLS\6/S194: 9:3 I PM 



TABLE B.3.1-14 (d) 
FUTURE OFF-PROPERTY CHILD (FEDERAL OWNERSHIP) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 

I 

CARCINOGENIC RISK 

I ,  I 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.74E-07 4.0E-02 
2.03E-06 1.7E-01 
2.57E-07 2.2E-02 
1.21E-07 1.0E-02 
1.73E-06 1.5E-01 
1.17E-06 9.9E-02 
1.85E-06 1.6E-01 
1.39E-06 1.2E-01 
1.33E-06 l.lE-O1 
1.01E-06 8.5E-02 
1.32E-06 1.1E-01 

1.32E-06 l.lE-O1 
5.88E-08 4.98-03 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E- 10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
I .6E-11 
2.8E-11 

1.lE-12 
3.8E-11 
4.7E-12 
2.3E-12 
1.1 E-IC 
9.9E-12 
5.6E- I2  
6.4E- 12 
1.5E-12 
1.4E-11 
1.8E-12 
7.9E- 14 
3.1E-12 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

4.73E-07 6.1E-02 
2.03E-06 2.6E-01 
2.56E-07 3.3E-02 

1.73E-06 2.2E-01 
1.16E-06 1.5E-01 
1.858-06 2.4E-01 
1.35E-06 1.7E-01 
1.33E-06 1.7E-01 
1.01E-06 1.3E-01 
1.32E-06 1.7E-01 
5.88E-08 7.6E-03 
1.32E-06 1.7E-01 

1.21E-07 1.6E-02 

2.8E-11 1.7E-12 
2.2E-10 5.7E-11 
2.2E-10 7.2E-12 
2.3E-10 3.6E-12 
7.8E-10 1.7E-10 
1.OE-10 1.5E-11 
3.6E-11 8.5E-12 
5.5E-11 9.5E-12 
1.3E-11 2.2E-I2 
1.7E-10 2.2E-11 
1.6E-11 2.7E-12 
1.6E-11 1.2E-13 
2.8E-11 4.7E-12 

I .  2-Methylnaphthalen 
Benzo(a)anthracene 

i2 Benzo(b)fluoranthen :c 
-A  

IngestionlVegetables 
Conc'n-Veg. (mg/k& - Intake W Risk 

4.05 E-05 
1.85E-06 
2.16E-05 
1.07E-06 
9.15E-06 
7.18E-08 
4.33E-08 
4.588-08 
6.84E-08 
8.16E-08 

8.9E-09 1.8E+00 1.6E-08 

4.7E-09 
4.OE-10 4.3E+00 1.7E-09 

2.3E-10 
2.0E-09 
1.6E-11 
9.5E-12 7.3E-01 6.9E-12 
1.OE-11 7.3E+00 7.3E-11 
1.5E-11 7.3E-01 1.lE-11 
1.8E-11 

.- +< 

E. 
I 

0 Total Pathway: 1.7E-08 

& Total Rad + Chem 1.8E-08 

Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

1.85E-06 
2.16E-05 
1.07E-06 
9.15E-06 
7.18E-08 
4.30E-08 
4.55E-08 
6.78E-08 
7.96E-08 

6.2E-10 4.3E+00 2.7E-09 
7.2E-09 
3.6E- 10 
3.1E-09 
2.4E-11 
1.4E-11 7.3E-01 1.lE-11 
1.5E-11 7.3E+00 l.lE-10 
2.3E-11 ' 7.3E-01 1.7E-11 
2.7E-11 

Total Pathway: 2.7E-0t 

Total - 
2.8E- 12 
9.5E-11 
1.2E-11 
5.9E- 12 
2.9E- I O  
2.5E-11 
1.4E-11 
1.6E-11 
3 . 7 ~ - i 2  
3.6E-11 
4.5E-12 
2.OE-13 
7.88-12 

3.9E-08 
4.4E-09 

1.7E-11 
1.8E-10 
2.8E-11 

Total Rad + Chem 2.78-08 

FER\CRU2RI\ABQ\AVGOFCFD.XLS\6/5194; 9:32 PM 



, .__ . 

TABLE B.3.1-14 (d) 
(continued) 

Non 

1.2E-07 1 .OE-02 
1 7E-06 1.5E-01 

1.8E-06 1.6E-01 
1.4E-06 1.2E-01 
1.3E-06 l.lE-01 
1 .OE-06 8.5E-02 

1.2E-06 9.9E-02 

1.3E-06 l.lE-O1 
5.9E-08 4.9E-03 
1.3E-06 l.lE-O1 

I 
Total Pathway: 

ARCINOGENIC HAZARD 

4.73847 
2.03E-06 
2.56847 
1.21E-07 
1.73E-06 
1.16E-06 
1.85846 
1.35E-06 
1.33E-06 
1.01E-06 
1.328-06 
5.88E-08 
1.328-06 

6.1E-02 
2.6E-01 
3.3E-02 
1.6E-02 
2.2E-01 
1 SE-01 
2.4E-01 
1.7E-01 
1.7E-01 
1.3E-01 
1.7E-01 
7.6E-03 
1.7E-01 

IneestiodVeeetables I 

I 
Total Pathway: 

I Compound Conc'n-Vea. (mdkpJ RfDo Hazard I 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

1 I 
Total Pathway: 3.9E-04 

4.1 E-05 
1.8E-06 
2.28-05 
1.1 E-06 
9.1 E-06 
7.2E-08 
4.3E-08 
4.68-08 
6.8848 
8.2E-08 

l.OE-07 3.0E-04 3.5E-0 
4.7E-09 5.0E-03 9.4E-0 
5.5E-08 
2.7E-09 7.0E-05 3.9E-0 
2.3E-08 
1.8E-10 
1.lE-10 
1.2E-10 
1.7E-10 
2.1E-10 

1.85E-06 7.2E-09 5.0E-03 I .4E-06 
2.168-05 8.5E-08 
1.07E-06 4.2849 7.0E-05 6.0E-05 
9.158-06 3.6E-08 

2-Methylnaphthalene 7.188-08 2.8E-10 
Benzo(a)anthracene 4.30E-08 1.7E-10 

4.55E-08 1.8E-10 
Benzo(b)fluoranthene 6.78E-08 2.7E-IO 

7.96E-08 3.1E-IO 

Total Pathway: 5 9EO 

8.7E-04 
2.48-06 

9.98-05 

Total Rad + Chem 3.9E-04 Total Rad + Chem 5.9E-04 

FER\CRU2RI\ABQ\AVGOFCFD.XLS\6/5/94; 9:32 PM 
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TABLE B.3.1-14 (d) 
(continued) 

ACTIVE FLYASH PILE: HOME G R O W  PRODUCE (GROUNDWATER AFFECTED) 
- CARCINOGENIC RISK 

Radiation Risk I 
IngestiodVegetables 

Compound Conc'n-Vw. (pCi/kg) - Intake m Risk 
cs-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.8E-11 
1.25E-04 I.OE+OI 2.2E-10 

2.2E-10 
2.3E-IO 

2.63E-04 2.2E+01 7.8E-10 
1 .OE-10 

1.45E-02 1.2E+03 3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 

6.76E-04 5.7E+01 1.6E-11 
1.40E-02 1.2E+03 1.6E-11 

2.8E-11 

I Risk 
IngesliodFNlt 

Conc'n-Fruit(mn/k& m Risk 
1.16E-12 3 9E-16 18E+00 6 8E-16 
971E-15 3 3E-18 4.3E+00 1.4E-17 
1.09E-08 3.78-12 

2.3E-09 

1.7E-08 

4.4E-08 

9.1E-10 
1.9E-08 

IngestiodFruit 
Compound Conc'n-Fruit(pCilkg2 XJoJ Risk 

cs-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

2.8E-11 
1.25E-04 1.6E+01 2.2E-10 3 . 5 E a  

2.2E-10 
2.3E-10 

2 . 6 3 ~ ~ ~  ~ . ~ E + o I  ~ . ~ E - I o  2.68-038 
1 .OE-10 

1.458-02 1.9E+03 3.6E-11 6.7E-08 
5.5E-11 
1.3E-11 
1.7E-10 

6.768-04 8.7E+01 1.6E-11 1 . 4 E a  
1.40E-M 1.8E+03 1.6E-11 2.9E-08 

2.8E-11 

I I 1  I 
Total Pathway: 8.38-08 Total Pathway: 1.3E-07 

3.08845 68E-09 

2-Methylnaphthalene 
Berw(a)anthracene 7.3E-01 

7.3E+00 
Benzo@)fluoranthen 7.3E-01 .e> 

5.00E-M 1 1E-05 -c2 .c, -.-c, Total Pathway. 1.9E-1( 

Total Rad + Chem 8.3E-08 

Compound 
Arsenic 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Phenanthrene 

7.3E-01 

7.3E-01 
7.3E+00 

3.80E-01 1.3E-04 

I 
Total Pathway: 7.OE-It 

Total 
Dust & Gmundwater 

Total Affected 

2.8E- 12 
5.8E-09 5.98-09 

1.2E-11 
5.9E-12 

4.48-08 . 4.48-08 
2.5E-11 

l.lE-07 1.IE-07 
1.6E-11 
3.7E-12 
3.6E-11 

2.3E-09 2.38-09 
4.7E-08 4.7E-08 

7.8E-I2 

1.8E-10 3.98-08 
7 .OE- 12 4.4E-09 

1.7E-11 
1.8E-10 
2%-11 
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TABLE B.3.1-14 (d) 

(continued) 

NONt 

12E-04 10E+01 

26E-04 22E+01 

1 5 E M  12E+03 

68E-04 57E+01 
14E-02 12E+03 

I 
Total pathway: 

I Chen 
Inea~inn/Veee~abls 

~~ 

Compound Conc'n-Veg. (malkd RID(o) Hazard 
Arsenic 4.78-07 1.2E09 3.0E-04 4.OE-O 
Beryllium 7.58-09 1.9E-11 5.0E-03 3.8E-0 
Lead 3.1 E-05 7.9E-08 
Thallium 7.0E-05 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 
U-Total 5.0E-02 1.3E-04 3.0E-03 4.3E-C 

1 
Total Pathway: 4.3E-t 

Total Rad + Chem 4.3842 

RCINOGENIC HAZARD 

1258-04 16E+01 

263E-04 34E+01 

1 45EM 1 9E+03 

676E-04 87E+OI 
1 4 0 E M  18E+03 

Total Pathway 

7 OE-05 

2-Mnhylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 
U-Total 3.80E-01 1.5E-03 3.0E-03 5.0E-01 

1 
Total Pathway: 5.OE-01 

Total 
Dust & Cmundwater 

Affected 

. 4.0E-06 
3.8849 

5.4E-01 

8.8E-04 
2.48-06 

9.9845 

5.4E-01 

Total Rad + Chem 5.OE-OlI Total: 5.4E-01 5.4E-011 
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TABLE B.3.1-15(a) 

ACTIVE FLYASH PILE: GROUNDWATER 
CARCINOGENIC RISK 

FUTURE, OFF-PROPERTY FARMER (PRIVATE OWNERSHIP) 

NP-237 2.52E-02 1.2E+03 2.2E-10 2.7E-07 
SR-90 5.19E-02 2.5E+03 3.6E-11 9.2E-08 
U-234 2.58E+'OO 1.3E+05 1.6E-11 2.0E-06 
U-2351236 1.38E-01 6.8E+03 1.6E-11 l.lE-07 
U-238 2.85B+OO 1.4E+05 2.8E-11 3.98-06 

I Radiation Risk 

Not applicable 

IngestiodGroundwater I I  InhalatiodGroundwater 
Comoound Conc'n(pCi/L) Intake I I 

46 
L 
Y U U 7.7E-09 

5.82E-06 1.6E-07 6.0E-07 
1.02E-02 2.8E-04 1 .OE-03 

1.4E-10 \o 

2-Methylnaphthalen 2-Methylnaphthalen 

Total Pathway: 3.7E-09 Total Pathway: 

FER\CRU2RI\ABQ\AFGWOFRP.XLS\6/5/94; 9:33 PM 

Total Rad + Chem 6.4E-06 Total Rad + Chem 

, 



TABLE B.3.1-15(a) 
(continued) 

CARCINOGENIC RISK 

Not applicable 

Total Pathway: 

Chemical Risk 
Dermal Confact/Groundwater 

Compound - Intake SF(derm1 Risk I 
Arsenic 5.9E-12 1.8E+00 1.1E. 
Beryllium 1.6E 

U-Total 8.0E-07 
2-Methylnaphthalen 

Lead 1.8E-12 

2.7E-07 
9.28-08 
2.0E-06 
l.lE-07 
3.9E-06 

3.6E-09 
3.3E-10 

Total Pathway: 1.8E-10 

Total Rad + Chem 1.8E-10-1 

FER\CRU2RI\ABQ\AFGWOFRl'.XLS\6/5/94; 9:33 PM 



TABLE B.3.1-15(a) 
(continued) 

NP-237 2.5E-02 1.2E+03 
SR-90 5.2E-02 2.5E+03 
U-234 2.6E+00 1.3E+05 
U-2351236 1.4E-01 6.8E+03 
U-238 - 2.9E+00 1.4E+05 

I II I 
Total Pathway: Total Pathway: 

1.4E-10 
5.8E-06 1.6E-07 6.0E-07 

1 .OE-03 
2-Methylnaphthale 2-Methylnaphthalen 

FER\CRU2RI\ABQ\AFGWOFRF'.XLS\6/5/94; 9:33 PM 

Total Pathway: 9.3E-02 

Total Rad + Chem 9.3E-02 

I 
Total Pathway: 

Total Rad + Chem 

\ 



TABLE B.3.1-15(a) 
(continued) 

NON-CARCINOGENIC HAZ4RD 

I Chemical Hazard I 
Dermal ContactKroundwater 

Intake RfD(derm2 Hazard - Compound 
Arsenic 5.9E-12 2.9E-04 2.1E-08 
Beryllium l.lE-13 5.0E-05 2.2E-09 
Lead 1.8E-12 
U-Total 8.0E-07 . 1.5E-04 5.4E-03 
2-Methylnaphthalen 

Total Pathway: 5.4E-03 

Total - 

6.8E-06 
9.9E-09 

9.9E-02 

Total Rad + Chem 5 . 4 E - 0 3 7 1  

FER\CRUZ \ABQ\AFGWOFRF'.XLS\6/5/94; 9 3 3  PM e, 

\ 



TABLE B.3.1-15(b) 
FUTURE, OFF-PROPERTY CHILD (PRIVATE OWNERSHIP) 

ACTIVE FLYASH PILE: GROUNDWATER 
CARCINOGENIC RISK 

Not applicable 

2.85E+00 6.OE+03 2.8E-11 1.7E-07 

Total Pathway: 2.7E-07 Total Pathway: 

Beryllium 
Lead 5.82E-06 3.2E-08 2.4E-07 
U-Total 1.02E-02 5.6E-05 4.2E-04 
2-Methylnaphthalene 2-Methylnaphthalen 

L 

Total Pathway: 7.5E-10 Total Pathway: 

Total Rad + Chem 2.8E-07 Total Rad + Chem 

FER\CRUZRl\ABQ\AFGWOFCP.XLS\6/5/94; 9:34 PM 



TABLE B.3.1-15@) 
(continued) 

FER\CRU2RI\ABQ\AFGWOFCP.XLS\6/5/94; 934 PM e 

CARCINOGENIC RISK 

Dermal ContadGroundwater 

Total Pathway: 

3.3E-I I 
2.6E-I3 
1.1E-07 

2-Methylnaphthalen 

I 
Total Pathway: 3.4E-11 

1.2E-08 
3.9E-09 
8.7E-08 
4.68-09 
1.7E-07 

7.2E- 10 
6.6E-11 

For PAHs and Be, demlal carcinogenic risks assumes I X  h e  oral carcinogenic risk. 
Total Rad .+ Chem 3 . 4 E - 1 1 ~ 1  



TABLE B.3.1-15@) 
(continued) 

NP-237 
SR-90 
U-234 
U-2351236 
U-238 . 

2.5E-02 5.3E+01 
5.2E-02 l . lE+02 

2.6E+00 .5.4E+03 
1.4E-01 2.9E+02 

2.9E+00 6.OE+03 

I Not applicable 

I I I  
Total Pathway: Total Pathway: 

Arsenic 7.5E-08 4.8E-09 3.0E-04 1.6E-05 Arsenic 3.6E-08 

Lead 2.8E-06 Lead 5.8E-06 3.7E-07 
U-Total 1.0E-02 6.5E-04 3.0E-03 2.2E-01 U-Total 4.9E-03 
2-Methylnaphthale 2-Methylnaphthalen 

Beryllium 1.4E-09 8.9E-11 5.0E-03 1.8E-08 Beryllium 6.7E-10 

Total Pathway: 2.2E-01 Total Pathway: 

Total Rad + Chem 2.2E-01 Total Rad + Chem 

I 
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TABLE B.3.1-15(b) 
(continued) 

NON-CARCINOGENIC HAZ4R.D 

Not applicable 

I 
Total Pathway: 

Chemical Hazard 
Dermal ContacUGroundwater 

Intake RtD(derm) Hazard I Compound - 
Arsenic 9.5E-12 2.98-04 3.38-08 
Beryllium 1.8E-13 5.OE-05 3.6E-OS 

U-Total 1.3E-06 1.5E-04 8.7E-02 
2-Methylnaphthalene 

Lead 3 .OE- 12 

I 
Total Pathway: 8.7E-03 

1.6E-05 
2.1E-08 

2.3E-01 

Total Rad + Chem 8 . 7 E - 0 3 7 1  

FER\CRUZRI\ABQ\AFGWOFCP,XLS\6/5/94; 9 3 4  PM 



TABLE B.3.1-15(~) 
FUTURE, OFF-PROPERTY FARMER (FEDERAL OWNERSHIP) 

ACTIVE FLYASH PILE: GROUNDWATER 
CARCINOGENIC RISK 

2.52E-02 1.2E+03 . 2.2E-10 2.7E-07 
5.19E-02 2.58+03 3.6E-11 9.2E-08 

2.58E+00 1.3E+05 1.6E-11 2.0E-06 
1.38E-01 6.8E+03 1.6E-11 l.lE-07 

2.85E+00 1.4E+05 2.8E-11 3.9E-06 

Arsenic 7.46E-08 2.0E-09 1.8E+00 3.6E-09 

Lead 5.82E-06 1.6E-07 
U-Total 1.02E-02 2.8E-04 
2-Methylnaphthalen 

Beryllium 1.40E-09 3.8E-11 4.3E+00 1.6E-10 

Not applicable 

Arsenic 7.7E-09 
Beryllium 1.4E-10 
Lead 6.0E-07 
U-Total 1 .OE-03 
2-Methylnaphthalen 

I 

I 
Total Pathway: 6.4E-06 Total Pathway: 

I Chemical Risk I 
I IngestiodGroundwater I I  InhalatiodGroundwater 
Compound Conc'n(mg/L) Intake Risk I I Compound - Intake - Risk 

Total Rad + Chem 6.48-06 Total Rad + Chem 

FER\CRUZRI\ABQ\AFGWOFRF,XLS\6/5/94; 934 PM 



FER\CRUZRI\ABQ\AFGWOFRF.XLS\6/5194; 9:34 PM a 

TABLE B.3.1-15(~) 
(continued) 

CARCINOGENIC RISK 

Total Pathway: 

Chemical Risk 
Dermal ContacUGroundwater 

Compound e SF(derm) Risk 
Arsenic 5.9E-32 1.8E+00 1.1E-1 
Beryllium 1.6E-1 
Lead 1.8E-12 
U-Total 8.0E-07 
2-Merhylnaphthalen 

2.7E-07 
9.2E-08 
2.0E-06 
1.1E-07 
3.9E-06 

3.6E-09 
3.3E-10 

Total Pathway: 1.8E-10 
For PAHs and Be, dermal carcinogenic risks assumes 1X the oral carcinogenic risk. 

Total Rad + Chem 1 . 8 E - 1 0 7 1  

t .  . 



2.5E-02 1.2E+03 
5.2E-02 2.5E+03 

2.6E+00 1.3E+05 
1.4E-01 6.8E+03 

2.9E+00 1.4E+05 

Arsenic 7.5E-08 2.0E-09 3.OE-04 6.8846 

Lead 5.8E-06 1.6E-07 
U-Total 1.OE-02 2.8E-04 3.0E-03 9.3E-02 
2-Methylnaphthale 

Beryllium 1.4E-09 3.8E-11 5.0E-03 7.7E-09 

NON-CARCINOGENIC HAZARD 

Arsenic 7.7E-09 

Lead 6.0E-07 
U-To& 1 .OE-03 
2-Methylnaphthalen 

Beryllium 1.4E-10 

TABLE B.3.1-15(~) 
(continued) 

Not applicable 

I 
Total Pathway: Total Pathway: 

IngestiodGroundwater I I  InhalatiodGroundwater 
Intake RfDo Hazard Compound Conc'n(mg/L) Intake RfDo Hazard I I Compound - 

1 I t  I 
Total Pathway: 9.3E-02 Total Pathway: 

Total Rad + Chem 9.3E-02 Total Rad + Chem 

FER\CRUZRI\ABQ\AFGWOFRF.XLS\6/5/94; 9:34 PM 
1- 



TABLE B.3.1-15(~) 
(continued) 

FER\CRUIRI\ABQ\AFGWOFRF.XLS\6/5/94: 9:34 PM 

Not applicable : Total Pathway: 

I Chemical Hazard I 
Dermal ContactfGroundwater 

Intake RfD(derm) Hazard - Compound 
Arsenic 5.9E-12 2.9E-04 2.1E-08 
Beryllium l.lE-13 5.0E-05 2.28-09 
Lead 1.8E-12 
U-Total 8.0E-07 1.5E-04 5.4E-03 
2-Methy lnaphthalen 

Total Pathway: 5.4E-03 

6.8E-06 
9.9E-09 

9.9E-02 

Total Rad + Chem 5.4E-03-1 



TABLE B.3:1-15(d) 

ACTIVE FLYASH PILE: GROUNDWATER 
FUTURE, OFF'-PROPERTY CHILD (FEDERAL OWNERSHE') 

IngestiodGroundwater I 

SR-90 5.19E-02 l . l E + 0 2  3.6E-1 
U-234 2.588+00 5.4E+03 1.6E-1 
U-2351236 . 1.38E-01 2.9E+02 1.6E-1 
U-238 - 2.85E+00 6.OE+03 2.8E-1 

InhalatiodGroundwater 
Compound - Intake SFJIJ - Risk 

Arsenic 3.1E-09 
Beryllium 5.8E-I 1 
Lead 2.4E-07 
U-Total 4.2E-04 
2-Methy lnaphthalen 

CARCINOGENIC L 

IngestiodGroundwater 
Compound Conch (pCi/L) Intake Risk 

NP-237 2 .52842 5.3E+01 2.2E-10 1.2E-08 
3.9E-09 
8.7E-08 
4.6E-09 
1.7E-07 

Total Pathway: 2.7E-07 

Compound Conc 'nhnlL)  Intake 
Arsenic 7.46E-08 4.1E-10 1.8E+00 7.2E. 
Beryllium 1.40E-09 7.7E-12 4.3E+00 3.3E. 
Lead 5.82E-06 3.28-08 
U-Total 1.02E-02 5.6B-05 
2-Methylnaphthalene 

:K 

Not applicable 

Total Pathway: 

Total Pathway: 7.5E-10 Total Pathway: 

Total Rad + Chem 2.8E-07 Total Rad + Chem 

FER\CRUZRI\ABQ\AFGWOFRC.XLS\6/5/94; 9:35 PM 
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TABLE B.3.1-15(d) 
(continued) 

CARCINOGENIC RISK 

I Radiation Risk I 
I Dermal ContacKiroundwater I Total - 

1.2E-08 
3.9E-09 
8 . 7 8 4 8  
4.6E-09 
1.7E-07 

Total Pathway: 

I Chemical Risk I 
Dermal Contact/Groundwater ' 

Compound . - Intake SFCderm) Risk 
Arsenic 8.2E-13 1.8E+00 1.5E-12 
Beryllium 1.5E-14 3.3E-11 
Lead 2.6E-13 
U-Total l.lE-07 
2-Methylnaphthalen 

Total Pathway: 3.4E-11 

7.2E- 10 
6.6E-11 

For PAHs and Be, dermal carcinogenic risks assumes 1X the oral carcinogenic risk. 

Total Rad + Chem 3.4E-11 



TABLE B.3.1-15(d) 
(continued) 

NON-CARCINOGENIC HAZ4RD 

2.6E+00 5.4E+03 
1.4E-01 2.9E+02 

2.9E+00 6.OE+03 

Not applicable 

L I I  
Total Pathway: Total Pathway: 

5.8E-06 3.7E-07 2.8E-06 
4.9E-03 

2-Methy lnaphthalen 

/ 1 
I t  I 

Total Pathway: 2.2E-01 Total Pathway: 

Total Rad + Chem 2.2E-01 Total Rad + Chem 

FER\CRU2RI\ABQ\AFGWOFRC.XLS\6/5/94; 9:35 PM 



TABLE B.3.1-15(d) 
(continued) 

NON-CARCINOGENIC HAZARD 

I Radiation Hazard I 
I Dermal ContactlGroundwater I 

Total Pathway: 

FER\CRU2RI\ABQ\AFGWOFRC,XLS\6/5/94; 9:35 PM e 

1.3E-06 1.5E-04 8.78-03 
2-Methylnaphthalene 

1.6E-05 
2.1E-08 

2.3E-01 

I I 
Total Pathway: 8.7E-03 

Total Rad +.Chem 8 . 7 E - 0 3 7 1  



TABLE B.3.1-16 
FUTURE, EXPANDED TRESPASSER 

ACTIVE FLYASH PILE SURFACE SOIL 
CARCINOGENIC RISK 

2.8E-11 ' 8.4E-10 
2.2E-10 3.9E-08 
2.2E-10 5.2E-09 
2.3E-10 2.5E-09 
7.8E-10 1.2E-07 
1 .OE-10 1 .OE-08 
3.6E-11 5.2E-09 
5.5E-11 6.8E-09 
1.3E-11 1.5E-09 
1.7E-10 1.5E-08 
1.6E-11 1.9E-09 
1.6E-11 8.3E-11 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

, 

9.47E-06 3.1E-02 
5.67E-05 1.8E-01 
7.21E-06 2.3E-02 
3.30E-06 l.lE-02 
4.74E-05 1.5E-01 
3.30E-05 l.lE-01 
4.64E-05 1.5E-01 
3.91E-05 1.3E-01 
3.66E-05 1.2E-01 
2.78E-05 9.0E-02 
3.71E-05 1.2E-01 
1.65E-06 5.4E-03 

1.9E-11 5.9E-13 
2.9E-08 5.3E-09 
3.9E-08 9.1E-10 
3.8E-08 4.1E-10 
7.0E-09 1.1E-09 
6.9E-10 7.4E-11 
6.2E-11 9.4E-12 
7.8E-08 9.98-09 
2.9E-08 3.5E-09 
l.lE-07 9.9E-09 
2.6E-08 3.1E-09 
2.5E-08 1.3E-10 

CS-137 
NP-237 
PU-238 
PU-2391240 
k4-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

0.92 3.OE+01 
5.48 1.8E+02 
0.72 2.3E+01 
0.33 l.lE+Ol 
4.61 1.5E+02 
3.17 1.0E+02 
4.47 1.5E+02 
3.81 1.2E+02 
3.55 1.2E+02 
2.67 8.7E+01 
3.60 1.2E+02 
0.16 5.2E+00 

lU-238 3.71E-05 1.2E-01 5.2E-08 6.3E-091 lU-238 3.606 1.2E+02 2.8E-11 3.3E-091 
Total Pathway: 4.1E-08 Total Pathway: 2.1E-07 

I 
InhalatiodSoil 

Arsenic 9.25E-07 2.4E-09 1.5E+01 3.6E-08 

Lead 5.71E-07 1.5E-09 

Compound Conc'n (malm31 - Intake Risk 

Beryllium 4.84E-08 1.3E-10 8.4E+00 l.lE-09 

Thallium 2.78E-08 7.2E-11 
TH-TOTAL 2.53E-07 6.5E-10 
2-Methylnaphthalene 5.77E-10 1.5E-12 
Benzo(a)anthracene 1.13E-09 2.9E-12 6.1E-01 1.8E-12 
Benzo(a)pyrene 1.24E-09 3.2E-12 6.1E+00 2.OE-11 
Benzo(b)fluoranthene 1.85E-09 4.8E-12 6.1E-01 2.9E-12 
Phenanthrene 2.16E-09 5.6E-12 

I 
Total Pathway: 3.7E-08 

Total Rad + Chem 7.8E-08 

lisk 
IngestiodSoil 

Compound Conc'n (mg/kg) - Risk 
Arsenic 
Beryllium 
Lead 
rhallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

W-TOTAL 

89.82 
4.67 

55.44 
2.66 

24.49 
0.06 
0.11 
0.12 
0.18 
0.21 

2.2E-06 
l.lE-07 
1.3E-06 
6.4E-08 
5.9E-07 
1.3E-09 
2.6E-09 
2.9E-09 
4.3E-09 
5.0E-09 

1.8E+00 3.8E-06 
4.3E+00 4.8E-07 

7.3E-01 1.9E-09 
7.3E+00 2.1E-08 

7.3E-01 3.1E-09 

Total Pathway: 4.3E-06 

Total Rad + Chem 4.5E-06 
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TABLE B.3.1-16 
(continued) 

Radiation 
Dermal ContadSoil 

Not applicable (1) 

CARCINOGENIC RISK 

Total Pathway: 

cs-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 ' 

TH-230 
TH-232 
U-234 
U-2351236 
U-238 1.6E+00 3.68-08 5.88481 

Total Pathway: 3.8845 

4.1E-01 
2.5E+00 
3.2E-01 
1.5E-01 

2.1E+00 
1.4E+00 
2.OE+00 
1.7E+00 
1.6E+00 
1.2E+00 
1.6E+00 
7.2E-02 

2.0E-06 
4.38-07 
2.8E-11 
2.7E-11 
6.0E-06 
2.9E-06 

5.68-06 

8.5E-06 
5.4E-11 

3.OE-11 
2.48-07 

8.2E-07 
l.lE-06 
9.OE-12 
4.OE- 12 
1.2E-05 
4.1E-06 

9.5846 

1 .OE-05 

1.7E-08 

8.6E-11 

4.8E-11 

Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

8.2E-07 1.8E+00 1.5E-06 
4.8E-07 

5.1E-06 
2.4E-07 

1 SE-07 
1.9E-09 
2.1E-08 
3.1E-09 

5.8E-07 

Total Pathway: 2.0E-06 

Not applicable 

For PAHs and Be dermal carcinogenic risk assumes 1X the oral carcinogenic risk. 
Total Rad + Chem 2.0E-06 

FERKRUZR \ABQ\AFSLEXTY.XLS\6/5/94; 935 PM * 
Total Pathway: 

Total 

8.2E-07 
l.lE-06 
6.1 E-09 
2.9E-09 
1.2E-05 
4.1E-06 
5.28-09 
9.6E-06 
5.0E-09 
1 .OE-05 
5.1E-09 
1.7E-08 
6.8E-08 

- 

5.3E-06 
9.68-07 

3.9E-09 
4.28-08 
6.3E-09 



TABLE B.3.1-16 
(continued) 

NONCARCINOGE 

9.47E-06 3.1E-02 
5.67E-05 1.8E-01 
7.21E-06 2.3E-02 
3.30E-06 l.lE-02 
4.74E-05 1.5E-01 
3.30E-05 l.lE-O1 
4.64E-05 1.5E-01 
3.91E-05 1.3E-01 
3.66E-05 1.2E-01 
2.78845 9.0E-02 
3.71E-05 1.2E-01 
1.65E-06 5.4E-03 

Total Pathway: 

Chemical 
InhalatiodSoil 

Compound Conc'n (malm31 
Arsenic 9.25E-07 3.88-09 

Lead 5.71E-07 2.48-09 

TH-TOTAL 2 53E-07 1.0E-09 

Beryllium 4.848-08 2.OE-10 

Thallium 2.788-08 l.lE-10 

2-Methylnaphthalene 5.77E-10 2.4E-I2 
Benzo(a)anthracene 1.13E-09 4.7E-12 
Benzo(a)pyrene 1.24E-09 5.1E-12 
Benzo(b)fluoranthene I .8SE-09 7.6E-12 
Phenanthrene 2 16E-09 8.9E-12 

Total Pathway. 

Total Rad + Chem 

'IC HAZARD 

Compound Conc'n (pCilpJ - Intake RfDo & 
CS-137 0.92 3.OE+01 
NP-237 5.48 1.8E+02 
PU-238 0.72 2.3E+01 
PU-2391240 0.33 l.lE+Ol 
RA-226 4.61 1.5E+02 
RA-228 3.17 1.OE+02 
SR-90 4.47 1.5E+02 
TH-228 3.81 1.2E+02 
TH-230 3.55 1.2E+02 
TH-232 2.67 8.7E+01 
U-234 3.60 1.2E+02 
U-2351236 0.16 5.2E+00 
U-238 3.61 1.2E+02 

Total Pathway: 

Arsenic 
Beryllium 
Lead 
Thallium 
TH-TOTAL 

mard 
IngestiodSoil 

Compound Conc'n (malkpJ RfDo & 
89.82 3.48-06 3.OE-04 1.1E-0 
4.67 1.8E-07 5.0E-03 3.6E-0 

55.44 2.1E-06 
2.66 1.0E-07 7.OE-05 1.4E-0 

24.49 9.38-07 
2-Methylnaphthalene 0.06 2.1E-09 
Benzo(a)anthracene 0.11 4.2E-09 
Benzo(a)pyrene 0.12 4.6E-09 
Benzo(b)fluoranthene 0.18 6.9E-09 
Phenanthrene 0.21 80E-09 

Total Pathway. 1.3E-0 

Total Rad + Chem 1.3E-02 
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TABLE B.3.1-16 
(continued) 

Arsenic 1.3E-06 2.9E-04 4.6E-03 
Beryllium 6.88-07 5.0E-05 1.4E-02 
Lead 8.1E-06 
Thallium 3.9E-07 7.0E-05 5.5E-03 

2-Methylnaphthalen 2.4E-07 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 9.2E-07 

TH-TOTAL 

1 

NONCARC 

I Total Pathway: 

VOGENIC HAZARD 

I External RadiauodSoil 
Compound Rfi)o 

cs-137 4.1E-01 
NP-237 2.5E+00 
PU-238 3.2E-01 
PU-239/240 1.5E-01 
RA-226 2.1E+00 
RA-228 1.4E+00 
SR-90 2.OE+00 
TH-228 1.7E+00 
TH-230 1.6E+00 
TH-232 1.2E+00 
U-234 1.6E+00 

U-238 1.6E+00 
U-2351236 7.28-02 

Total Pathway: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
d 

External RadiatiodSoil 
Compound intake RfDo 

Not applicable 

Total 

1.6E-02 
1.4E-02 

7.0E-03 

Total Pathway: 

Total Rad + Chem IZ'ofak 3.7E-02i 
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TABLE B.3.1-17(a) 
FUTURE, EXPANDED TRESPASSER 

ACTIVE FLYASH PILE: SURFACE WATER 

. 

CARCINOGENIC RISK 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

Chemical Risk 
IngestiodSurface Water Dermal ContactlSurface Water 

Compound Conc'n(mg1L) Risk Compound intake SF(derm) Risk 
Arsenic 1.06E-02 2.1E-07 1.8E+00 3.7E-07 Arsenic 3.1E-08 1.8E+00 5.78-08 

3.88-08 Beryllium 4.41E-04 8.8849 4.3E+00 3.8E-08 Beryllium 
Lead 3.40E-02 6.88-07 Lead 4.OE-10 

2.51E+01 5.5E+02 2.2E-10 1.2E-07 
1.70E-01 3.7E+00 2.2E-10 8.2E-10 
7.79E-02 1.7E+00 2.3E-10 3.9E-10 

1.02E+00 2.2E+01 7.8E-10 1.7E-08 
. 7.08E-01 1.5E+01 1.OE-10 1.5E-09 

9.94E-01 2.2E+01 3.6E-11 7.8E-10 
5.14E+01 l . lE+03 1.6E-11 1.8E-08 

5.13E+01 1.1E+O3 2.8E-11 3.1E-08 

Total Pathway: 1.9E-07 

2.29E+00 5.OE+01 1.6E-11 8.OE-10 

4.3E-07 
7.5E-08 

Not applicable 

Total Pathway: O.OE+O( 

- Total 

1.2E-07 
8.2E-10 
3.9E- 10 
1.7E-08 
1 SE-09 

1.8E-08 
7.8E- 10 

8 .OE- 10 
3.1E-08 

~ 
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TABLE B.3.1-17(a) 
(continued) 

2.51E+01 5.5E+02 
1.70E-01 3.7E+00 
7.79E-02 1.7E+00 

1.02E+00 2.2E+01 
7.08E-01 1.5E+01 
9.94E-01 2.2E+01 

5.14E+01 l.lE+03 
2.29E+00 5.OE+01 
5.13E+01 l.lE+03 

Not applicable 

NONCARCINOGENIC HAZARD 

I 

Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

IngestiodSurface Water I I  Dermal Contact/Surface Water ' 

Compound Conc'n(rnglL1 & RtD(o) I I Compound Intake RfD(derm) Hazard 
Arsenic 1.06E-02 1.2E-06 3.0E-04 4.1E-03 
Beryllium 4.41E-04 5.1E-08 5.0E-03 1.0E-05 
Lead 3.40E-02 3.9E-06 

Arsenic 1.8E-07 2.9E-04 6.3E-04 
Beryllium 7.5E-09 5.0E-05 1.5E-04 
Lead 2.38-09 

FER\CRU2RI\ABQ\AFSWEXTY,XLS\6/5/94; 9:36 PM 

4.7E-03 
1.6E-04 

Total Pathway: 4.1E-03 Total Pathway: 7.8E-04 

Total Rad + Chem 4.1E-03 Total Rad + Chem 7.8E-04 Toral: 4.9E-03 



TABLE B.3.1-17@) 
FUTURE, EXPANDED lREsPASSER 
ACTIVE FLYASH PILE SEDIMENT 

U 

c 

E 

I I I 
Comwund Conc'n(pCi/& - RiJk 

5.29E+00 2.IE+01 2.2E-10 4.68-09 

Chemlcal Rbk 
IngestiodSahmcnt Dermal Contact/Scdimcnt 

Comwund Conc'n(ma/k& Comwund - Inrake SF(derm1 E 
Arsmic 8 97E+01 3.2E-07 18E+00 5.6E-07 Arsenic 26E-07 1.8E+00 4.8E-07 
Beryllium 4.678+00 1.7E-08 4.3E+00 7 2E-08 Beryllium 7.28-08 
Lcad 548E+01 2.0E-07 Lead I .6E-06 

" I  Comwund - - I I~p-237 3.8E-01 4.3E-07 1.6E-07 
7.20E-01 2.8E+00 2.2E-10 6.2E-10 
3.30E-01 1.3E+00 2.3E-10 3.0EhO 

4.60E+00 1.8E+OI 7.8E-10 1.4E-08 
3.18E+00 1.3E+01 1.OE-10 1.3E-09 
4.478+00 1.8E+01 3.6E-I1 6.3E-10 
3.228+00 1.3E+OI 1.6E-I1 2.OE-IO 

1.43E-01 5.6E-01 1.6E-ll 9.OE-I2 
3.228+00 1.3E+01 2.8E-11 3.5E-10 

- 
Total Pahway: 2.2848 

Noc applicable 

Total Pahway: 

r I ,  I 

T d  Pathway: 6.3E-07 Total Pathway: S.SE-07 

PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

5.1E-02 2.8E-11 1.4E-12 
2.48-02 2.7E-ll 6.3E-I3 
3.3E-01 6.08-06 2.OE-06 
2.3E-01 2.9E46 6.6E-07 
3.2E-01 

I.OE-02 2.4E-07 2.4E-09 
2.3E-01 3.6E-08 8.3849 

2.3841 3.OE-ll 6.98-12 

1 
Total Pathway: 2.88-06 

I Chanlesl Nsk  
Exlernal RadiationScdimcnt 

comwund && 

I Not Applicable 

Tocsl Pathway: 

1.7E-07 
6.2E-10 
3.OE-IO 
2.0E46 
6.68-07 
6.3E-10 
2. I E- 10 
2.SE-09 
8.6849 

1 .OEM 
I .4E-07 

For PAHs md Be dermal urcinogenk risk usumu I X  tbc ornl carcinogenic risk 

Tolal Red t Chcm 6.6E-07 ' Total Rad.+ Chem S.SE-07 T d  I(rd + Chcm 2.8E-06 T i  



TABLE B.3.1-17@) 
(mntlnued) 

Non-carcmogmic Hazard 
Redlatbn Aarprd 

Dmnal C o d S c d i m r U  IngatiodScdim~ 

5.298+00 2.1E+O1 
PU-238 7.20E-01 2 8E+00 

compound Conc'n(rJci/g) RfDo Hazard 

Not applicable 
NP-237 

PU-2391240 
RA-226 
RA-228 

0-2351236 
U-238 

3.30E-01 1.3E+00 
4.60E+00 1.8E+01 
3.18E+00 1.3E+Ol 
4.478+00 1.8E+Ol 
3.228+00 1.3E+01 

3.228+00 l.3E+01 
1.43E-01 S.6E-01 

I I I '  1 
T d  Pathway: 6.38-03 Tolal Pathway: 2.1EM 

1.2EM 
1 .6EM 

Tocal Rad + Chcm - 6 3EM Total Rad + C h m  2.1E-02-1 

a " 



TABLE B.3.1-18(a) 
FUTURE ON-PROPERTY FARMER (RME VALUES) 

ACTIVE FLYASH PILE SURFACE SOILlAIR 
CARCINOGENIC RISK 

Compound Conch in Air (~Cilm3) Intake - Risk 
CS-137 6.91E-06 8.0E-01 1.9E-11 1 SE-11 
NP-237 4.13E-05 4.8E+00 2.9E-08 1.4E-07 
PU-238 5.25846 6.1E-01 3.9E-08 2.48-08 
PU-239/240 2.48846 2.9E-01 3.8E-08 l.lE-08 
RA-226 3.45E-05 4.OE+00 7.0E-09 2.8E-08 
RA-228 2.40E-05 2.8E+00 6.9E-10 1.9E-09 
SR-90 3.38E-05 3.9E+00 6.2E-tl 2.4E-10 
TH-228 2.85E-05 3.3E+00 7.8E-08 2.6E-07 
TH-230 2.67845 3.1E+00 2.98-08 9.0E-08 
TH-232 2.03E-05 2.4E+00 l.lE-07 2.6E-07 
U-234 2.70E-05 3.1E+00 2.6848 8.1E-08 
U-2351236 1.20E-06 1.4E-01 2.5E-08 3.5E-09 
U-238 2.70E-05 3.1E+00 5.2E-08 1.6E-07 

Total Pathway: l.lE-06 

Chemical Risk 
Inhalatioddoil 

Risk - Intake Compound Conch (ma/m3) - 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)py rene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

6.748-07 4.4E-08 1,.5E+01 6.6E-07 
3.53E-08 2.3E-09 8.4E+00 1.9E-08 
4.16E-07 2.7E-08 
2.03E-08 1.3E-09 
1.848-07 1.2E-08 
4.21E-10 2.7E-11 
8.27E-10 5.4E-11 6.1E-01 3.3E-11 
9.02E-10 5.8E-11 6.1E+00 3.6E-10 
1.35849 8.7E-11 6.1E-01 5.3E-11 
1.58849 1.OE-10 
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Total Pathway: 6.7E-07 

Total 

1.5E-11 
1.4E-07 
2.4E-08 
l.lE-08 
2.8E-08 
1.9E-09 

2.6E-07 . 
9.0E-08 
2.6E-07 
8.1E-08 
3.5E-09 
1.6E-07 

2.4E-10 

6.6E-07 
1.9E-08 

\ 3.3E-11 
3.6E-10 
5.3E-11 

Total Rad + Chem 1.7E-06 



TABLE B.3.1-18(a) 
(continued) 

Compound ' Conc'ninAir(pCih3) . intake RfDo 
cs-137 6.91E-06 8.0E-01 
NP-237 4.13E-05 4.8E+00 
PU-238 5.25E-06 6.1E-01 
PU-2391240 2.48E-06 2.9E-01 

3.45E-05 4.OE+00 
RA-228 2.40E-05 2.8E+00 
SR-90 3.38845 3.9E+00 
TH-228 2.85845 3.3E+00 
TH-230 2.67E-05 3.1E+00 
TH-232 2.03E-05 2.4E+00 
U-234 2.70E-05 3.1E+00 
U-2351236 1.20E-06 1.4E-01 
U-238 2.70E-05 3.1E+00 

. 
RA-226 

Total Pathway: 

I Chemical Hazard 
InhalatiodSoil 1 

Compound Conch (mglm3) - Intake RtD(I) Hazard I 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

6.74E-07 
3.53848 
4.16E-07 
2.03E-08 
1.848-07 
4.21E-10 
8.27E-10 
9.02E-10 
1.35E-09 
I .58E-09 

4.4E-08 
2 .3849 
2.78-08 
1.3E-09 
1.2E-08 
2.7E-11 
5.4E-11 
5.8E-11 
8.7E-11 
1.OE-10 

1 1 
Total Pathway: 

Total Rad + Chem Total: 1 1 
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0 
TABLE B.3.1-18e) 

FUTURE ON-PROPERTY CHILD 
ACTIVE FLYASH PILE: SURFACE SOILlAIR 

CARCINOGENIC RISK 

InhalatiordSoil 
Risk Compound Conc'n in Air (pCilm3) Intake w - 

CS-137 6.91846 , 1.5E-02 1.9E-11 2.8E-13 
NP-237 4.13E-05 8.7E-02 2.9E-08 2.5E-09 

PU-2391240 2.48E-06 5.2E-03 3.8E-08 2.OE-10 
RA-226 3.45E-05 7.2E-02 7.0E-09 5.1E-10 

PU-238 5.25E-06 l.lE-02 3.9E-08 4.3E-10 

RA-228 2.40E-05 5.0E-02 6.9E-10 3.5E-11 
SR-90 3.38E-05 7.1E-02 6.2E-11 4.4E-12 
TH-228 2.85E-05 6.0E-02 7.8E-08 4.7E-09 
TH-230 2.67E-05 5.6E-02 2.9E-08 1.6E-09 
TH-232 2.03E-05 4.3E-02 1.1E-07 4.7E-09 
U-234 2.70E-05 5.7E-02 2.6E-08 1.5E-09 
U-2351236 1.20E-06 2.5E-03 2.5E-08 6.3E-11 

2.8E- 13 
2.5E-09 
4.3E-10 
2.OE-10 
5.1E-10 
3.5E-11 
4.4E- 12 
4.7E-09 
1.6E-09 
4.78-09 
1.5E-09 

113-238 2.70E-05 5.7E-02 5.2E-08 2.9E-091 2.9E-09 
6.3E-11 

Total Pathway: 1.9E-08 

Compound 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

Risk Conc'n (m~lm3)  - 
6.74E-07 3.7E-09 1.5E+01 5.58-08 

4..16E-07 2.3E-09 

1.84E-07 1 .OE-09 

3.53E-08 1.9E-10 8.4E+00 1.6E-09 

2.03E-08 l.lE-10 

4.21E-10 2.3E-12 
8.27E-10 4.5E-12 6.1E-01 2.8E-12 
9.02E-10 4.9E-12 6.1E+00 3.OE-11 
1.358-09 7.4E-12 6.1E-01 4.5E-12 
1.588-09 8.7E-12 

5.5E-08 
1.6E-09 

2.8E- 12 
3.OE-11 
4.5E-12 

I I 
Total Pathway: 5 .7848 

Total Rad + Chem 7.6E-08 
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TABLE B.3.1-18m) 
(continued) 

NONCARCINOGENIC HAZARD 

5.25846 l.lE-02 
2.48E-06 5.2E-03 
3.45E-05 7.28-02 
2.408-05 5.0E-02 
3.38E-05 7.1E-02 
2.85E-05 6.0E-02 
2.67845 5.6E-02 
2.03E-05 4.3E-02 
2.70E-05 5.7E-02 
1.20E-06 2.5E-03 

Total Pathway: 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo(b)fluoranthene 

3.53E-08 
4 .16847 
2 .03848 
1.84847 
4.21E-10 
8.27E-10 
9.02E- 10 
1.35849 
1.58E-09 

2 . 3 8 4 9  
2.7E-08 
1.3E-09 
1.2E-08 
2.7E-11 
5.3E-11 
5.8E-11 
8.6E-11 
1.OE-10 

Total - 

FER\CRU2RI\ABQ\AFSLONRC,XLS\6/5/94; 9 3 8  PM 

0 

I 
Total Pathway: 

Total Rad + Chem Total: I 1 

e 



,- .. . .  . .a 

TABLE B.3.1-19(a) 

ACTIVE FLYASH PILE: GROUNDWATER 
CARCINOCEMC RISK 

FUTURE, ON-PROPERTY FARMER (RME VALUES) 
f 

IngestiodGroundwater InhalatiodGroundwater I !  
Compound Conc'n(pCilL1 Intake m Risk I 

NP-237 3.148-04 1.5E+O1 2.2E-10 3.4E-09 
SR-90 5.47E-01 2.7E+04 3.6E-11 9.6E-W 
U-234 1.98E+01 9.78+05 1.6E-11 1.6E-05 
U-2351236 1.05E+00 5.1E+04 1.6E-11 8.2E-07 
U-238 - 2.18E+01 l . lE+06 2.8E-11 3.0E-05 

I 
Total Pathway: 4.7E-0.5 

Chemical k 
IngestiodGroundwater 

Compound Conc'n(mnlL) m Risk 
Arsenic 1.848-13 5.OE-15 1.8E+00 8.8E-1 
Beryllium 1.82E-15 5.OE-17 4.3E+00 2.1E-1 
Lead 2.06E-09 5.6E-11 
U-Total 7.76E-02 2.1E-03 
2-Methylnaphthalen 1.958-03 5.3E-05 

Total Pathway: 9.OE-1 

Not applicable 

Total Pathway: 

InhalatiodGroundwater 
Intake - Risk - Compound 

Arsenic 1.9E-14 
Beryllium 1.9E-16 
Lead 2.1E-10 
U-Total 8.0E-03 
2-Methylnaphthalen 2 .OE-O4 

I 
~ 

Total Pathway: 

Total Rad + Chem 4.7E-05 Total Rad + Chem 

FER\CRUZRI\ABQ\AFGWONRF.XLS\6!5/94; 9:38 PM 



TABLE B.3.1-19(a) 
(continued) 

, 

CARCINOGENIC RISK 

Total Pathway: 

Chemical Risk 
Dermal ContacUGroundwater 

Compound SF(derm1 Risk 

Beryllium 2.1E 

U-Total 6 .  I E-06 
2-Methylnaphthalene 

Arsenic 1.4E-17 1.8E+00 2.7E 

Lead 6.58-16 

Total - 
3.48-09 
9.6E-07 
1.6E-05 
8.2E-07 
3.0E-05 

8.8E- I5 
4.3E-16 

I 1 
Total Pathway: 2.4E-16 

For PAHs and Be dermal carcinoeenic risk assumes 1X the oral carcinoeenic risk 
Toil  Rad + Chem 2.4E-16-1 

FER\CRU2RI\ABQ\AFGWONRF.XLS\6/5/94; 9:38 P M  



46 
Y U U 

.p .  
%..i 

c7 
... C' 

- 6 n  

- -  
'. YJ. 

FER\CRUZRI\ABQ\AFGWONRF.XLS\6/5/94; 9:38 PM 

TABLE B.3.1-19(a) 
(continued) 

NP-237 3.1E-04 1.5E+01 
SR-90 5.5E-01 2.7E+04 
U-234 2.OE+01 9.7E+05 
U-2351236 l . l E + W  5.1E+04 
U-238 . 2.2E+01 l . l E + 0 6  

Not applicable 

I 1 1  
Total Pathway: Total Pathway: 

2.1E-10 
8.0E-03 

2.0E-03 5.3E-05 2-Methylnaphthalen 2.0E-04 

I I  
Total Pathway: 7.1E-01 Total Pathway: 

Total Rad + Chem 7.1E-01 Total Rad + Chem 



. .. 1 

Dermal ContacJGroundwater 
Compound Intake RfD(derm) Hazard 

Arsenic 1.4E-17 2.9E-04 5.1E-14 
Beryllium 1.4E-19 5.OE-05 2.9E-15 
Lead 6.5E-16 
U-Total 6.1E-06 1.5E-04 4.1E-02 
2-Methylnaphthalen 1 SE-07 

A 

. FER\CRUZRI\ABQ\AFGWONRF.XLS\6/5/94; 938 PM e 

TABLE B.3.1-19(a) 
(continued) 

NON-CARCINOGENIC HAz4RD 

Total Pathway: 

Total - 

1.7E-I 1 
1.3E-14 

7.5E-01 

Total Rad + Chem . 4 . 1 E - 0 2 7 1  



TABLE B.3.1-19(b) 
FUTURE, ON-PROPERTY CHILD 

ACTIVE FLYASH PILE GROUNDWATER 
CARCINOGENIC RISK 

3.14E-04 6.6E-01 2.2E-10 1 SE-10 
5.47E-01 l . lE+03 3.6E-11 4.1E-08 

1.98E+01 4.2E+04 1.6E-11 6.7E-07 
1.05E+00 2.2E+03 1.6E-11 3.5E-08 
2.18E+01 4.6E+04 2.8E-11 1.3E-06 

Not applicable 

Total Pathway: Total Pathway: 2.0E-06 

Arsenic 1.84E-13 1.OE-15 1.8E+00 1.8E-15 Arsenic 7.6E- 15 
Beryllium 1.82E-15 1.OE-17 4.3E+00 4.3E-17 Beryllium 7.5E- 17 
Lead 2.06E-09 1.lE-I1 Lead 8.5E-11 
U-Total 7.76E-02 ' 4.3E-04 U-Total 3.2E-03 f 

2-Methylnaphthalene 1.95E-03 1.1E-05 2-Methylnaphthalene 8.0E-05 
. -  

! I 
Total Pathway: 1.8E-15 Total Pathway: 

Total Rad + Chem 2.0E-06 Total Rad + Chem 

FER\CRU2RI\ABQ\AFGWONRC.XLS\6/5/94; 9:39 PM 



, 

' 

FER\CRU2RI\ABQ\AFGWONRC.XLS\6/5/94; 9:39 PM 

Arsenic 2.OE-18 1.8E+00 3.7E-1 
Beryllium 4.3E-1 
Lead 9.OE-17 
U-Total 8.5E-07 
2-Methylnaphthalene 

I 

TABLE B.3.1-19m) 
(continued) 

CARClNOGENIC RISK 

Dermal ContactlGroundwater 

I Chemical Risk 1 
Dermal Contact/Groundwater 

Compound - Intake SF(derm) 

1 SE-10 
4.1E-08 
6.78-07 
3.58-08 
1.3E-06 

1.8E-15 
8.68-17 

For PAHs and Be dermal carcinogenic risk assumes IX the oral carcinogenic risk. 
Total Rad + Chem 4 . 7 E - 1 7 7 1  

I 

\ 



TABLE B.3.1-19(b) 
(continued) 

Compound 
Arsenic 8.8E-14 
Beryllium 8.7E-16 
Lead 9.9E-10 
U-Total 3.7E-02 
'2-Methylnaphthalene 9.3E-04 

3.1E-04 6.6E-01 
5.5E-01 l . l E + 0 3  

2.OE+01 4.2E+04 
l . l E + 0 0  2.2E+03 
2.2E+01 4.6E+04 

NON-CARCINOGENIC H A W  

Not applicable 

Total Pathway: 

1.8E-13 I2E-14 3.OE-04 3.9E-11 
1.8E-15 12E-16 5.0E-03 2.3E-14 
2.1E-09 1.3E-10 
7.88-02 5.OE-03 3 OE-03 1.7E+OC 

2-Methylnaphthalene 2.0E-03 1.2E-04 

Total Pathway: 1.7E+00 

Total Rad + Chem 1.7E+00 

Total Pathway: 

d 
1 InhalatiodGroundwater 

Total Pathway: 

Total Rad + Chem 

\ 
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TABLE B.3.1-19&) 
(continued) 

Not applicable 

NON-CARCINOGENIC HAZLiRL 

Dermal ContactlGroundwater 

Not applicable 

I 
Total Pathway: 

Dermal ContactlGroundwater 
Intake RfD(derm) Hazard Compound - 

Arsenic 2.48-37 2.9E-04 8.3E-14 
Beryllium 2.3E-19 5.OE-05 4.7E-15 
Lead l.lE-15 
U-Total 9.9E-06 1.5E-04 6.6E-02 
2-Methylnaphthalene 

Total Pathway: 6.6E-02 

Total - 

- I  

3.9E-11 
2.8E-14 

1.7E+00 

Total Rad + Chem 6 . 6 E - 0 2 7 1  

FER\CRU2RI\ABQ\AFGWONRC.XLS\6/5/94; 9139 PM 



TABLE B .3.1-20(a) 
FUTURE ON-PROPERTY FARMER (RME VALUES) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 

. 
Cher 

IngestiodVegetables 
Compound Conch-Vea. (mglkp,) - Intake Risk 

Arsenic 4.06E-04 4.58-07 1.8E+00 7.88-07 
Beryllium 1.85E-05 2.0E-08 4.3E+00 8.88-08 
Lead 2.17E-04 2.4E-07 
Thallium 1.07E-05 1.2E-08 
TH-TOTAL 9.20845 1 .OE-07 
2-Methylnaphthalen 7.21E-07 7.9E-10 
Benzo(a)anthracene 4.35E-07 4.8E-10 7.3E-01 3.5E-10 
Benzo(a)pyrene 4.60E-07 5.1E-10 7.3E+00 3.7E-09 
Benzo(b)fluoranthen 6 84E-07 7.5E-10 7.3E-01 5.5E-10 
Phenanthrene 8.21E-07 9.OE-10 

CARCINOGENIC RISK ' 

CS- 137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.77E-06 9.4E+00 

2.57E-06 5.1E+00 
1.21E-06 2.4E+00 

' 1.74E-05 3.4E+01 
1.18E-05 2.3E+01 
1.86E-05 3.7E+01 
1.39E-05 2.7E+01 
1.33E-05 2.6E+01 

0 1.01E-05 2.OE+01 
1.32E-05 2.6E+01 
5.88E-07 1.2E+00 
1.32E-05 2.6E+01 

2.04E-05 4.OE+01 
2.8E-11 
2.2E- 10 
2.2E- 10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.6E-10 
8.8E-09 
l.lE-09 
5.5E-10 
2.7E-08 
2.3E-09 
1.3E-09 
1 SE-09 

3.4E-09 
3.4E- 10 

4.2E-10 
1.9E-11 
7.3E-10 

CS-137 
'NP-237 I 

~;::;:;1240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.76E-06 5.OE+00 
2.04E-05 2.1E+01 
2.57E-06 2.7E+00 
1.21E-06 1.3E+00 
1.74E-05 1.8E+01 
1.17E-05 1.2E+01 
1.85E-05 1.9E+01 
1.35E-05 1.4E+01 
1.33E-05 1.4E+01 
1.01E-05 l.lE+Ol 
1.32E-05 1.4E+01 
5.88E-07 6.1E-01 
1.32E-05 1.4E+01 

2.8E-11 1.4E-10 
2.2E-10 4.7E-09 
2.2E-10 5.9E-1C 
2.3E-10 2.9E-1C 
7.8E-10 1.4E-08 
1 .OE-10 1.2E-09 
3.6E-11 7.OE-1C 
5.5E-11 7.8E-1C 
1.3E-11 1.8E-1C 
1.7E-10 1.8E-09 
1.6E-11 2.2E-1C 
1.6E-11 9.8E-12 
2.8E-11 3.9E-1C 

I I 1  I 
Total Pathway: 4.8E-08 Total Pathway: 2.5E-08 * 

~~ 

Total Pathway: 8.8E-0: 

Total Rad + Chem 9.2E-07 

FER\CRU2RI\ABQ\AVGONRFD.XLS\6/5/94; 9:39 PM 

al 
I IneestiodFruit 

Compound Conch-Fruit (mglkg) Intake Risk 
Arsenic 4.06E-04 2.4E-07 1.8E+00 4.1E-07 
Beryllium 1.85E-05 1.1E-08 4.3E+00 4.6E-08 
Lead 2.17E-04 1.3E-07 
Thallium 1.07E-05 6.3E-09 
TH-TOTAL 9.20E-05 5.4E-08 

Benzo(a)anthracene 4.32E-07 2.5E-10 7.3E-01 1.8E-10 
Benzo(a)pyrene 4.57E-07 2.7E-10 7.3E+00 1.9E-09 

2-Methylnaphthalene 7.21E-07 4.2E-10 

Be&o(b)fluoranthene 6.78E-07 4.OE-10 7.3E-01 2.9E-10 
Phenanthrene 8.01E-07 4.7E-10 

Total Pathway: 4.6E-07 

4.OE-10 
1.4E-08 
1.7E-09 

4.1E-08 
8.4E- 10 

3.58-09 
2.OE-09 
2.3E-09 
5.2E-10 
5.2E-09 
6.4E-10 
2.8E-11 
l.lE-09 

1.2E-06 
1.3E-07 

5.3E-10 
5.6E-09 
8.4E-10 

Total Rad + Chem 4.9E-07 

0 



/ 

TABLE B.J.l-ZO(a) 

NOf 

Compound 
(3-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 . 
TH-228 
TH-230 
TH-232 
U-234 
U-23.51236 
U-238 

Conc'n-Vea. (pCi/kP;r Intake 
4.8E-06 9.4E+00 
2.0E-05 4.OE+01 
2.6E-06 5.1E+00 
1.2E-06 2.4E+00 
1.7E-05 3.4E+01 
1.2E-05 2.3E+01 
1.9E-05 3.7E+01 
1.4E-05 2.7E+01 

1.0E-05 2.OE+01 
1.3E-05 2.6E+Ol 

1.3E-05 2.6E+01 
5.9E-07 1.2E+00 
1.3E-05 2.6E+01 

L 
Total Pathway: 

Ingestion/Vegetables 
Compound Conc'n-Vea. (mg/kP;r Intake RfDo Hazard 

Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

4. I E-04 
1.9E-05 
2.2E-04 
l.lE-05 
9.2E-05 
7.2E-07 
4.48-07 
4.68-07 
6.8E-07 
8.2847 

4.5E-07 3.0E-04 1.5E-03 
2.0E-08 5.0E-03 4.1E-06 
2.4E-07 
1.2E-08 7.0E-05 1.7E-04 
1 .OE-07 
7.9E-10 
4.8E- 10 
5.1E-10 
7.5E-10 
9.OE-10 

I I 
Total Pathway: 1.7E-03 

(continued) 

CINOGENIC HAZARD 

Compound conc'n-Fm1t(pCdkg) RfDo 
3-137  
VP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
IU-228 
I'H-230 
IU-232 
U-234 
U-235/236 
U-238 

4.768-06 5.OE+00 
2.04E-05 2.1E+01 
2.57846 2.7E+00 
1.21E-06 1.3E+00 
1.74E-05 1.8E+01 
1.17E-05 1.2E+01 
1.85E-05 1.9E+01 
1.35E-05 1.4E+01 
1.33E-05 1.4E+01 
1.01E-05 l.lE+Ol 
1.32E-05 1.4E+01 
5.88E-07 6.1E-01 
1.32E-05 1.4E+01 

Total Pathway: 

4.06E-04 2.48-07 3.0E-04 7.98-04 
1.85E-05 1.1E-08 5.0E-03 2.2E-06 
2 17E-04 1.3E-07 
1.07E-05 6.3E-09 7.0E-05 8.98-05 
9.20E-05 5.4E-08 

2-Methylnaphthalene 7.21E-07 4.2E-10 
Benzo(a)anthracene 4.328-07 2.5E-IO 

4.57847 2.7E-10 
Benzo(b)fluoranthene 6.788-07 4.OE-10 

8.01E-07 4.7E-10 

Total Pathway: 8.8EO 

Total Rad + Chem 1.7E-03 

- Total 

2.3E-03 
6.2E-06 

2.68-04 

Total Rad + Chem 8.88-041 Total: 2.5E-031 
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TABLE B.3.1-20(a) 
(continued) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

156E-06 16E+00 2.2E-10 3 6E-10 

2 78E-03 2.9E+03 7.8E-10 2 3E-06 

1 llE-01 1.2E+05 36E-11 42E-06 

5 15E-03 5.4E+03 1.6E-11 8 6E-08 
1.07E-01 1 1E+05 16E-11 1.8E-06 

Total Pathway: 1.6E-05 Total Pathway. 8.3E-06 

1.16E-12 13E-15 18E+00 2.2E-15 
971E-15 1 1E-17 4.3E+00 4.6E-17 
1.09E-08 1.2E-11 

2-Methylnaphthalene 
Benzo(a)anthracene 7.3E-01 

7 3E+W 
Benzo@)fluoranthen 7.3E-01 

3 80E-01 4.2E-04 

I 
Total Pathway: 2.38-15 

Total Rad + Chem 1.6E-05 

FER\CRUZRI\AEQ\AVGONRFW. XLS\6/5/94: 9:40 PM 

1.16E-12 6.8E-16 1.8E+00 1.2E-15 
9.718-15 5.7E-18 4.3E+00 2 4E-17 
109E-08 6.48-12 

2-Methylnaphthalene 
Benzo(a)anthraccne 7 3E-01 

Benzo(b)fluoranthene 7 3E-01 
7 3E+00 

3 80E-01 22E-04 

Total Pathway. 1.2E-I! 

Total 
Dust 81 Groundwater 

Affected 

4.OE-10 
1 .OE-09 1 SE-08 

1.7E-09 
8.4E-10 

6.5E-06 6.68-06 
3.5E-09 

1.2E-05 1.2E-05 
2.38-09 
5.2E- 10 
5.28-09 

2.58-07 2.5EM 
5.2E-06 5.2E-06 

l.lE-09 

3.4E-15 1.2E-06 
7.OE-17 1.3E-07 

5.3E-10 
5.68-09 
8.4E-10 

2.58-05 Total Rad + Chem 8.38-06 



TABLE B.J.l-ZO(a) 

NONt 

16E-06 31E+00 

28E-03 55E+03 

11E-01 22E+05 

5 1E-03 10E+04 
l.lE-O1 2 1E+05 

I 
Total parhway: 

IngatiodVegetabls 
Compound Conc'n-Veg. (malkg  RfDo Hazard 

Arsenic 1.2E-12 1.3E-15 3.0E-04 4.3E-1 
Beryllium 9.78-15 l.lE-17 5.0E-03 2.1E-1 
Lead 1.1 E-08 1.2E-11 
Thallium 7.0E-05 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Bem@)fluoranthene 
Phenanthrene 
U-Total 3.8E-01 4.28-04 3.0E-03 1.4E-C 

1 
Total Pathway: I .4E-C 

(continued) 

RCINOGENIC HAZARD 
I 

Ingestion/F'ruit 
Compound Conc'n-Fmit(N3/k& RfDo Hazard 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.56E-06 1.6E+00 

2.78843 2.9E+03 

I.llE-01 1.2E+05 

5.15E-03 5.48+03 
1.07E-01 1.1E+O5 

Total Pathway: 

1.09E-08 6.48-12 
7.0E-05 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo@)fluoranthene 

3.80E-01 2.2E-04 3.0E-03 7.4E-02 

Total Pathway: 7.4E-0); 

Total Rad + Chem 1.4E-01 

Total 
Dust & Groundwater 

Aflected 

6.58-12 
3.3E-15 

2.3843 
6.28-06 

2.68-04 

2.IE-01 2.1E-01 

Total Rad + Chem 7.48-02 Tofal: 2.1E-01 2.2E-01 
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TABLE B.3.1-20@) 
mTTuRE ON-PROPERTY CHILD 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 

I I I  

CARCINOGENIC RISK 

I 

IngestiodVegetables I I  IngestiodFruit I 
I Compound Conch-Vea. (pCi/kpJ - Intake w Risk I I Compound 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

4.77E-06 4.0E-01 
2.04E-05 1.7E+00 
2.578-06 2.2E-01 
1.21E-06 1.OE-01 
1.74E-05 1.5E+00 
1.18E-05 9.9E-01 
1.86E-05 1.6E+00 
1.39E-05 1.2E+00 
1.33E-05 l . lE+00 
1.01E-05 8.5E-01 
1.32E-05 l . lE+00 
5.88E-07 4.9E-02 
1.32E-05 l . lE+00 

2.8E-ll 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

1.1E-I1 
3.8E-1C 
4.7E-11 
2.3E-11 
1.1E-OS 
9.9E-11 
5.6E-11 
6.4E-11 
1.5E-11 
1.4E-1C 
1.8E-11 
7.9E- 12 
3.1E-11 

CS-137, 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conc'n-Fruit (pCi/kgJ 
4.76E-06 6.1E-01 
2.04E-05 2.6E+00 
2.57E-06 3.3E-01 
l.21E-06 1.6E-01 
1.74E-05 2.2E+00 
1.17E-05 1.5E+00 
1.85E-05 2.4E+00 
1.35E-05 1.7E+00 
1.33E-05 1.7E+00 
1.01E-05 1.3E+00 
1.32E-05 1.7E+00 
5.88E-07 7.6E-02 
1.32E-05 1.7E+00 

2.8E-11 1.7E-11 
2.2E-10 5.8E-10 
2.2E-10 7.3E-11 
2.3E-10 3.6E-11 
7.8E-10 1.7E-09 
1.OE-10 1.5E-10 
3.6E-11 8.6E-11 
5.5E-11 9.6E-11 
1.3E-11 2.2E-11 
1.7E-10 2.2E-10 
1.6E-11 2.7E-11 
1.6E-11 1.2E-12 
2.8E-11 4.8E-11 

IngestiodVegetables 
Compound Conc'n-Vea. (malkg2 - Intake w Risk 

Arsenic 4.06E-04 8.9E-08 1.8E+00 1.6E-07 
Beryllium 1.85E-05 4.1E-09 4.3E+00 1.7E-08 
Lead 2.17E-04 4.8E-08 
Thallium 1.07E-05 2.3E-09 
TH-TOTAL 9.20E-05 2.0E-08 
,2-Methylnaphthilen 7.21E-07 1.6E-10 
Benzo(a)anthracene 4.35E-07 9.5E-11 7.3E-01 7.OE-11 
Benzo(a)pyrene 4.60E-07 1.OE-10 7.3E+00 7.4E-10 
Benzo(b)fluoranthen 6.84E-07 1.5E-10 7.3E-01 l.lE-10 
Phenanthrene 8.21E-07 1.8E-10 

I 
Total Pathway: 1.7E-0; 

Total Rad + Chem 1.8E-07 

al Risk 
IngestiodFruit 

Compound Conc'n-Fruit(rn~/kgJ Intake Risk 
Arsenic 4.06844 1.4E-07 1.8E+00 2.4E-07 
Beryllium 1.85E-05 6.2E-09 4.3E+00 2.7E-08 
Lead 2.17E-04 7.3E-08 
Thallium 1.07E-05 3.6E-09 
TH-TOTAL 9.20E-05 3.1E-08 
2-Methylnaphthalene 7.21E-07 2.4E-10 
Benzo(a)anthracene 4.32E-07 1.4E-10 7.3E-01 1.1E-10 
Benzo(a)pyrene 4.57E-07 1.5E-10 7.3E+00 l.lE-09 
Benzo(b)fluoranthene 6.78E-07 2.3E-10 7.3E-01 1.7E-10 
Phenanthrene 8.01E-07 2.7E-10 

Total Pathway: 2.7E-037 

Total - 
2.8E-l, 1 
9.5E- 10 
1.2E-10 

,5.9E-11 
~ 2.98-09 

2.5E-10 
1.4E-10 
1.6E-10 
3.7E-11 
3.7E- I O  
4.5E-11 
2 .OE- 12 
7.9E-11 

3.9E-07 
4.4E-08 

1.8E-10 
1.9E-09 
2.8E- 10 

Total Rad + Chem 2.78-07 4 

a 
.ea 

' ' ( 4 9  
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TABLE B.3.1-2O(b) 
(continued) 

Comwund 
Ics-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 . 
U-238 

Conc'n-Vea. (pCi1kg) m RfDo 
4.8E-06 4.0E-01 
2.0E-05 1.7E+00 
2.6E-06 2.2E-01 
1.2E-06 1 .OE-01 
1.7E-05 1.5E+00 
1.2E-05 9.9E-01 
1.9E-05 1.6E+00 
1.4E-05 1.2E+00 
1.3E-05 l . lE+00 
1 .OE-05 8.5E-01 
1.3E-05 1. IE+00 

. 5.9E-07 4.9E-02 
1.3E-05 l . lE+00 

I 
Total Pathway: 

IngestiodVegetables 
Compound Conc'n-Veg. (malkg) RfDo Hazard 

Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

4.1E-04 
1.9E-05 
2.2E-04 
l.lE-05 
9.2E-05 
7.2E-07 
4.4847 
4.6E-07 
6.8E-07 
8.2E-07 

1.0E-06 3.0E-04 3.5E-0 
4.7E-08 5.0E-03 9.5E-0 
5.5847 
2.7E-08 7.0E-05 3.9E-0 
2.4E-07 
1.8E-09 
l.lE-09 
1.2E-09 
I .7E-09 
2.1E-09 

4RCINOGENIC HAZARD 
n Hazard 

Comwund 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

C o n c h - h i t  (DCi/k& Intake RfDo 
4.76E-06 6.1E-01 
2.04E-05 2.6E+00 
2.578-06 3.3E-01 
1.21E-06 1.6E-01 
1.74E-05 2.2E+00 
1.17E-05 1.5E+00 
1.85E-05 2.4E+00 
1.35E-05 1.7E+00 
1.33845 1.7E+00 
1.01E-05 1.3E+00 
1.32845 1.7E+00 
5.88E-07 7.6E-02 
1.32E-05 1.7E+00 

Total Pathway: 

2.178-04 8.58-07 
1.07E-05 4.28-08 7.0E-05 6.0E-04 
9.20E-05 3.6847 

2-Methylnaphthalene 7.21E-07 2.8E-09 
Benzo(a)anthracene 4.32E-07 1.7E-09 

4.57847 1.8E-09 
Benzo(b)fluoranthene 6.788-07 2.7849 

8.01E-07 3.1E-09 

8.8843 
2.4E-05 

9.9E-04 

1 
Total Pathway: 3.9E-03 Total Pathway: 5.9E-02 

Total Rad + Chem 3.9E-03 Total Rad + Chem 5.9E-031 Toral: 9.8E-031 

FER\CRU2RI\ABO\AVGONRCD.XLS\6/5/94: 9141 PM 
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TABLE B.3.1-2O(b) 
(continued) 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

156E-06 2 OE-01 2 2E-10 4.4E-11 

278E-03 36E+02 78E-10 2 8 E M  

1.11E-01 1.4E+04 3 6E-11 5 2E-07 

5.158-03 6.6E+02 1.6E-11 l.lE-08 
I.ME-01 14E+04 1.6E-11 22E-07 

Total Pathway: 6.7EM Total Pathway. 1 OE-06 

I 16E-12 2 5E-16 1 8E+00 4 SE-16 
Beryllium 9.7lE-15 2.1E-18 4.3E+00 9 2E-18 
Lead 109E-08 2 4E-12 
Thallium 
TH-TOTAL 
2-Mcthylnaphthalene 
Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7 3E+00 
Benzo(b)fluoranthen 7.3E-01 
Phenanthrene 
U-Total 3 80E-01 8.3E-05 

L 

0.; - - *  ' Total Pathway: 4 5E-1( 

IIR 
I InestionIFruit 

- Intake Risk 
3 9E-16 1 8E+00 6.8E-16 
3 3E-18 4.3E+00 1.4E-17 
3.78-12 

Compound Conc'n-Fruit (mdkg) 
Arsenic 1.16E-12 
Beryllium 9.71E-15 
Lead 1 .09E-08 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Phenanthrene 
U-Total 3 30E-01 

7.3E-01 
7.3E+00 

7.3E-01 

1.3E-04 

Total Rad + Chem 6.7E-07 

FER\CRU2RI\ABQ\AVGONRCW,XLS\6/5/94; 9:42 PM 

I 
Total Pathway: 7.OE-1C 

Total 
Dust Ut Groundwater 

7.3E-11 

4.6E-07 

8.5EM 

1.7E-08 
3.6EM 

1.1E-15 
2.38-17 

Affected 

2.8E-11 
1 .OE-09 
1.2E-10 
5.9E-11 
4.68-07 
2.5E-10 
8.5E-07 
1.6E-10 
3.7E-11 
3.7E-10 
1.8E-08 
3.6EM 
7.9E-11 

3.98-07 
4.48-08 

1.8E-10 
1.9E-09 
2.8E- 10 

Total Rad + Chem 1.0E-06 Total: 1.7E-06 2.1E-06 



TABLE B.3.1-20@) 
(continued) 

NONt 

16E-06 

2 8E-03 

l.lE-01 

5.1 E-03 
l.lE-01 

I 
Total Pathway: 

Chen 
IngeslionlVegetables 

Compound Conc'n-VeE. (malka) & RID(o) 
Arsenic 1.2E-12 3.OE-15 3 OE-04 9.9E-1 
Beryllium 9.78-15 2.58-17 S.0E-03 5 OE-1 
Lead 1 1E-08 28E-11 
Thallium 7.0E-05 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Bcnzo(b)fluoranthene 
Phenanthrene 
U-Tocal 3.8E-01 9.7E-04 3.0E-03 3.2E-C 

I 
Total Pathway: 3.2E-C 

Total Rad + Chem 3.2E-01 

FER\CRUZRI\ABQ\AVGONRCW. XLS\6/5194: 9:42 PM 

.. 
Compound Conc'n-Fruit (pCi/kd & Hazard 

cs-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 , 

U-2351236 
U-238 

I S6E-06 

2.788-03 

l.llE-O1 

5.15E-03 
1 .CVE-01 

I 
Total Pathway: 

1.16E-12 4.5E-15 3.0E-04 1 SE-11 
9.718-15 3.88-17 5.0E-03 7 6E-15 
1 09E-08 4 3E-11 

7.0E-05 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo(b)fluoranthene 

3.80E-01 1.5E-03 3.0E-03 5.OE-01 

I 
Total Pathway: 5.OE-0 

Total 
Dust & Groundwater 

- Total Afiected 

.I.. 

2.5E-11 
1.3E-14 

8.88-03 
2.48-05 

9.98-04 

8.2E-01 8.2E-01 

Total Rad + Chem 5.OE-01 Total: 8.2E-01 8.3E-011 ' 0 
E s  



TABLE B.3.1-21(a) 
FUTURE ON-PROPERTY FARMER (RME VALUES) 

ACTIVE FLYASH PILE: BEEF AND MILK (DUST AFFECTED) 

6.758-08 1.2E-04 2.3E-10 2 9E-14 
6.16E-04 l.lE+00 7.8E-10 8.8E-10 
2.728-04 5 OE-01 1 OE-10 5.OE-11 
1.14E-03 2 1E+00 3.6E-11 7.5E-11 
6.94E-06 1.3E-02 5.5E-11 7.OE-13 
3 22E-05 5.9E-02 1.3E-11 7.7E-13 
2 46E-05 4.5E-02 1.7E-10 7.7E-12 
2.33E-04 4.3E-01 1.6E-11 6.9E-12 
1.04E-05 1.9E-02 1.6E-11 3.OE-13 

Total Pathway: 1.9E-09 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo(b)fluoranthen 

2.07E-04 
3.46E-06 
8.24E-06 
1.63E-04 
2.23E-07 
1.47E-08 
4.61E-07 
1.33E-06 
2.05E-06 
6.5 1E-08 

2.1E-07 1.75E+00 3.7E-07 

8.5E-09 
1.7E-07 
2.3E- 10 

3.6E-09 4.30E+00 1.5E-08 

1.5E-11 
4.7E-10 7.30E-01 3.5E-10 
1.4E-09 7.30E+00 1.OE-08 
2.1E-09 7.30E-01 1.5E-09 
6.7E-11 

FER\CRU2RI\ABQV\BFONFFD.XLS\6/6/94; I 1  :49 PM 

A 

Total Pathway: 4.OE-0; 

RCINOGENIC RISK 

2.66E-08 2 OE-04 2.2E-10 4.3E-14 
PU-239/240 1.35E-08 9.9E-05 2.3E-10 2.3E-14 
RA-226 l.llE-03 8.1E+00 7.8E-10 6.4E-09 
RA-228 4.93E-04 3.6E+00 1.OE-10 3.6E-10 
SR-90 5.708-03 4 2E+01 3.6E-11 1.5E-09 
TH-228 5.90E-06 4.3E-02 5.5E-11 2.4E-12 
TH-230 2.69845 2.0E-01 1.3E-11 2.6E-12 
TH-232 2.058-05 1.5E-01 1.7E-10 2.6E-11 
U-234 7.00E-04 5.1E+00 1.6E-11 8.2E-11 
U-2351236 3.11E-05 2.3E-01 1.6E-11 3.7E-12 

Total Pathway: 9.6E-09 

a i  Risk 
IngestiodMilk 

Compound Conc'n inMilk (mn/L) & Risk 
Arsenic 6.208-06 2 5E-08 1 75E+00 4 5E-08 
Beryllium 3.128-09 I3E-11 4 30E+00 5.5E-11 
Lead 6.878-06 2 8E-08 
Thallium 8.158-06 3 4E-08 
TH-TOTAL 1.868-07 7.6E-10 
2-Methylnaphthalene 4.658-09 1 9E-11 
Benzo(a)anthracene 1.468-07 6 OE-10 7.30E-01 4 4E-IO 
Benzo(a)pyrene 4.238-07 1 7E-09 7 30E+00 1 3E-08 
Benzo(b)fluoranthen 6 5 1 E-07 2.7E-09 7 30E-0 1 2 OE-09 
Phenanthrene 2.10E-08 8 6E-11 

I 
Total Pathway: 6.OE-01 

Total Rad + Chem 4.OE-07 

Total 

1.9E-09 
6.1E-11 
9.7E- 14 
5.1E-14 
7.2E-09 
4.lE-10 
1.6E-09 
3.1E-12 
3.3E-12 
3.3E-11 
8.9E-11 
4.OE- 12 
1.6E-10 

4.2E-07 
1.5E-08 

7.9E-10 
2.38-08 
3.5E-09 

Total Rad + Chem 6.9E-08 



TABLE B.3.1-21(a) 
(continued) 

NONCARCINOGENIC HAZARD 
... 
di 

IngestionlMilk 
Compound Conc'n inMilk (pCilL) . RfDo 

sd 
Y Y Y 

c 
N 
P 

-e :E. 
4 fs 
€2 

... . 

1.3E-07 2.48-04 
6.7E-08 1.2E-04 
6.28-04 1 IE+W 
2.78-04 5 OE-01 
I IE-03 2.1E+00 
6.98-06 1.3E-02 
3 2E-05 5.98-02 
2.58-05 4.58-02 
2.38-04 4.3E-01 
I .OE-05 1.9E-02 
23E-04 43E-01 

Total Pathway: 

Conc'n in Beef (malkg) Intake RfD(o) Hazard 
Arsenic 
Beryllium 

Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

TH-TOTAL 

2.1E-04 
3.5E-06 
8.2E-06 
I.  6E-04 
2.2E-07 
1.5E-08 
4.68-07 
1.3E-06 
2.OE-06 
6.5E-08 

2.1E-07 3.OE-04 7.1E-0 
3.6E-09 5.OE-03 7.1E-0 
8.5E-09 
1.7E-07 7.OE-05 2.4E-O 
2.3E- 10 
1 .SE- 1 1 
4.7E-IO 
1.4E-09 
2.1E-09 
6.7E-11 

Total Pathway: 3.1E-C 

Total Rad + Chem 3.IE-03 

CS137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

5.46E-03 4.0E+Ol 
1.01E-05 7.5E-0'2 
2.66E-08 2.0E-04 
1.35E-08 9.9E-05 
l.llE-03 8.1E+00 
4.93E-04 3.6E+00 
5.70E-03 4.2E+OI 
5.90E-06 4.3EM 
2.69E-05 2.0E-01 
2.05E-05 1.5E-01 
7.00E-04 5.1E+00 

7.00E-04 5.lE+00 
3.11E-05 2.3E-01 . 

Total Pathway: 

Compound Conc'n in Milk (man) 

Beryllium 3.12E-09 
Lead 6.87E-06 
Thallium 8.15E-06 

Arsenic 6.20E-06 

TH-TOTAL 1.868-07 
2-Methylnaphthalene 4.658-09 
Benzo(a)anthrace'ne I .46E-07 
Benzo(a)pyrene 4.23E-07 

Phenanthrene 2.10E-08 
Benzo(b)fluoranthen 6.5 1E-07 

Intake RfD(o) Hazard 
2.5E-08 3.OE-04 8.5E-OS 
1.3E-11 5.OE-03 2.68-09 
2.8E-08 
3.48-08 7.0E-05 4.8E-04 
7.6E-10 
1.9E-11 
6.OE-10 
1.7E-09 
2.7E-09 
8.6E-ll 

7.9E-04 
7.1E-07 

2.9E-03 

Total Pathway: 5.6E-04 

Total Rad + Chem 5.6E-04-1 
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TABLE B.3.1-21(a) (continued) 

ACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

CS-137 2.8E-11 
NP-237 5.638-06 l.0E-02 2.2E-10 2.38-12 
PU-238 2.2E-10 
PU-2391240 2.3E-10 
RA-226 5.44E-02 1.OE+02 7.8E-10 7.8E-08 
RA-228 1.OE-10 
SR-90 4.288+00 7.9E+03 3.6E-11 2.8E-07 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 6.13E-02 1.1E+02 1.6E-11 1.8E-09 
U-2351236 1.27E+00 2.38+03 1.6E-11 3.7E-08 
U-238 2.8E-11 

IngestiodBeef I I  IngestionlMilk 
Compound Conc'ninBeef(pCi/kg) w Risk I I Compound Conc'n in Milk (pCi/LJ w Risk 

I $ 2  

2 53E-10 2 6E-13 

enzo(a)anthracene 7 30E-01 
7 30E+00 

e&)fluoranthene 7 30E-01 . 
4538-03 47E-06 

CS-137 2.8E-11 
NP-237 5.28EM 3.9E-03 2.2E-10 8.SE-13 
PU-238 2.2E-10 
PU-2391240 2.3E- 10 
RA-226 . 1.00E-01 7.48+02 7.8E-10 5.88-07 

SR-90 2.17E+01 1.6E+05 3.6E-11 5.7E-Ot 
TH-228 5.5E-11 
TH-230 1.3E-11 

U-234 1.90E-01 1.4E+03 1.6E-11 2.2E-08 

RA-228 1 .OE-10 

TH-232 1.7E-10 

U-2351236 3.95E+00 2.9E+04 1.6E-11 4.6EQi 

Total Pathway: 6.88-06 
U-238 2.8E-11 

/ 

d Risk 
IngationlMilk 

Comuound Conc'n inMilk (mglL1 intake Risk 
Arsenic 9.42E-15 3 9E-17 1.75E+00 6.88-17 
Beryllium 7.758-19 3.28-21 4.30E+00 14E-20 
Lead 2 16E-10 8 9E-13 
Thallium 
TH-TOTAL 
2-Mehylnaphhalene 
Benzo(a)anthracene 7 30E-01 
Benzo(a)pyrene 7.30E+00 
Benzo@)fluoranhene 7.30E-01 
Phenanthrene 
U-Total 1.41E-02 5.8E-05 

Total 
Dust Ut Groundwater 

Total Affected 

1.9E-09 
3.1E-12 6SE-11 

9.7E- 14 
5.1E-14 

6.5E-07' 6.6E-07 
4.1E-10 

6.0E-06 6.0E-06 
3.1E-12 
3.3E-12 
3.3E-11 

2.4848 2.4E-08 
5 .OEM 5.OEM 

1.6E-10 

6.38-16 
3.78-18 

4.2E-07 
1 SE-08 

7.9E-10 
2.38-08 
3.58-09 
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TABLE B.3.1-21(a) (continued) 

NON 

5.68-06 1.OE-02 

5.4EM 1.OE+02 

4 3E+00 7.9E+03 

6 I E M  11E+02 
13E+00 23E+03 

Total Pathway: 

LRCINOGENIC HAZARD 

528E-M 39E-03 

100E-01 74E+02 

2 17E+01 16E+05 

190E-01 14E+03 
395E+00 29E+04 

Total Pathway 

Total 
Dust & Groundwater 

Total AfieCted 

7.98-04 
7.1E-07 

2.98-03 

12E-12 
7 7SE-19 3.2E-21 5 OE-03 6 4E-19 17E-16 

2.SE-10 2 6E-13 2.16E-10 8 9E-13 

2-Methylnaphthalene 2-Methylnaphthalene 

2 I E M  2 lE-02 

Total Pathway. 1 6E-03 Total Pathway: 1 9 E M  

Total Rad + Chem 1.6E-03 Total Rad + Chem 1.9E-d Tor& 2. IEM 2.4E-02 1 

FER\CRUZRI\ABQ\ABFONFN'.XLS\6/6/94; I I50 PM 



TABLE B.J.l l l(b) 
FUTURE ON-PROPERTY CHILD 

ACTIVE FLYASH PILE BEEF AND MILK @USr AFFECTED) 
CARCINOGENIC RISK 

46 
Y 
CI U 

c 
t4 
4 

CS137 
NP-237 
PU-238 
PU-2391240 
UA-226 
UA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

1.56E-02 9.5E-01 
1.12E-04 6.8E-03 
1.33E-07 8.1E-06 
6.75E-08 4.1E-06 
6.168-04 3.8E-02 
2.72E-04 1.7E-02 
I.  14E-03 6.9E-02 
6.94E-06 4.2E-04 
3.22E-05 2.0E-03 
2.46E-05 1.5E-03 
2.33E-04 1.4E-02 
1.04E-05 6.3E-04 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E- 10 
7.8E- 10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-I1 
1.7E-10 
1.6E-ll 
1.6E-11 

2.7E-ll 
1.5E-12 
1.8E- 15 
9.5E-16 
2.9E-11 
1.7E- 11 
2.5E-12 
2.38-14 
2.6E-14 
2.5E- 13 
2.3E- 13 
1 .OE- 14 

(3-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

5.46E-03 7.8E+00 
1 .OIE-O5 1.4E-02 
2.66E-08 3.8E-05 
1.35E-08 1.9E-05 
1.11E-03 1.6E+00 
4.93E-04 7.0E-01 
5.70E-03 8.1E+00 

2.69E-05 3.8E-02 
2.05E-05 2.9E-02 

5.9OE-06 8.4E-03 

7.00E-04 1.OE+00 
3.11E-05 4.4E-02 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E- 10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E- 11 
1.7E- 10 
1.6E-11 
1.6E-11 

2.2E-10 
3.28-12 
8.4E-15 
4.4E- I5 
1.2E-09 
7.OE-11 
2 . 9 ~ - i a  
4.6E-13 
5 .OE- 13 
5.OE-12 
1.6E-11 
7.1E-13 

111-238 2.33E-04 1.4E-02 2.8E-11 4.OE-131 lu-238 7.00E-04 1.OE+00 2.8E-11 2.8E-11 
Total Pathway: 6.2E-11 Total Pathway: 1.9E-09 

3.46E-06 5 5E-10 4.30E+00 2 4E-09 
8.24E-06 1.3E-09 
163E-04 2.6E-08 
2.23E-07 3.5E-ll 

2-Methylnaphthalene 147E-08 2.3E-12 
Benzo(a)anthracene 4 61E-07 7.3E-11 7.30E-01 5.3E-11 

133E-06 2.1E-10- 7.30E+00 1.5E-09 
Benzo(b)fluoranthene 2 05E-06 3 3E-10 7.30E-01 2.4E-10 

. I  6.51E-08 1.OE-11 ... . .  .. 

6 20E-06 2.3E-08 1.75E+00 4.OE-08 
3.12E-09 12E-11 4.30E+00 5 OE-ll 
6 8 x 4 6  2.68-08 
8 15E-06 3.0E-08 
1.86E-07 6.9E-10 

2-Methylnaphthalene 4.65E-09 1.7E-11 
Benzo(a)anthracene 146E-07 5.5E-10 7 30E-01 4.OE-10 

4 23E-07 1.6E-09 7.30E+00 1 2E-08 
Benzo(b)fluoranthene 6.51E-07 2.4E-09 7.30E-01 18E-09 

2.10E-08 7.8E-I1 

I 

Total Pathway: 6.2E-08 Total Pathway: 5.4E-01 

Total Rad + Chem 6.2E-08 

Total - 
2.4E-10 
4.7E- 12 
1 .OE-14 
5.4E- 15 
1.3E-09 
7.2E-11 
3.OE- IO 
4.9E- 13 
5.2E- 13 
5.2E-12 
1.6E-11 
7.2E- 13 
2.8E-11 

9.8E-08 
2.4E-09 

4.5E-10 
1.3E-08 , 

2.OE-09 

Total Rad + Chem 5.6E-08 

< 
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TABLE B.3.131(b) 
(continued) 

NONCARCINOGENIC HAZARD 

2.66E-08 3.88-05 
6.7E-08 4.1E-06 1.35E-08 1.9E-05 
6.2E-04 3.8E-02 1.llE-03 1.6E+00 

1.3E-M 8.1E-06 

2.78-04 1.7E-02 4.93E-04 7.OE-01 
I.  IE-03 6.9E-02 5.70E-03 8.1E+00 
6.98-06 4.2E-04 5.9OE-06 8.4E-03 
3.2E-05 2.OE-03 2.69E-05 3.8E-02 
2.5E-05 1.5E-03 2.058-05 2.9E-02 
2.3E-04 1.4E-02 

Total Pathway: , . Total Pathway: 

6.87E-06 3.OE-07 
8.15E-06 3.5E-07 7.OE-05 5.1E-03 

2.2E-07 4.1E-10 1.86E-07 8.1E-09 
2-Methylnaphthalene 1.5E-08 2.7E-11 2-Methylnaphthalen 4.65E-09 2.OE-10 
Benzo(a)anthracene 4.6E-07 8.5E-10 Benzo(a)anthracene 1.46E-07 6.4E-09 

1.3E-06 2.5E-09 4.23E-07 1.8E-08 
2.OE-06 3.8E-09 Benzo(b)fluoranthen 6.518-07 2.8E-08 
6.5E-08 1.2E-10 2.10E-08 9.lE-IO 

Total Pathway: 6.0E-03 Total Pathway: 5.6E-03 

Total - 

2.2E-03 
1.3E-06 

9.48-03 

Total Rad + Chem 5.6E-03 Total Rad + Chem 6.OE-031 Toral: 1.2E-021 
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TABLE B.3.1-21@) 
(continued) 

ACTIVE FLYASH PILE BEEF AND MILK (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

5.28E-07 7.5E-04 2.2E-10 1.7E-13 

1.00E-01 1.4E+02 7.8E-10 1.1EM 

2.17E+01 3.1E+04 3.6E-11 l.lE-06 

1.90E-01 2.7E+02 1.6E-11 4.38-09 
3.958+00 5.6E+03 1.6E-11 9.0E-08 

Total Pathway: 1.3E-08 Total Pathway: 1.3E-06 

- 

Chem 
IngestiodBeef 

Compound Conc'n in B a r  (me/k& intake 
Arsenic 3.10E-13 4.98-17 1 7 5 E t 0 0  8 6E-17 
Beryllium 8 438-16 1 3E-19 4 30E+00 5.88-19 
Lead 2.53E-10 4.OE-14 
Thallium 
TH-TOTAL 
2-Mefhylnaphthalene 
Benzo(a)anthracene , 7.30E-01 
Benzo(a)pyrene 7 30E+00 
Benzo(b)fluoranthene 7.30E-01 
Phenanthrene 
U-Total 4.53843 7 2E-07 

,- . I 

7.758-19 2.9E-21 4.30E+00 12E-20 
2.16E-10 8.OE-13 

2-Methylnaphthalene 
Benzo(a)anthracene 7.30E-01 

Benzo@)fluoranthene 7.30E-01 
7.30E+00 

141E-02 5.2E-05 

I I 
. .  Total Pathway: 8.7E-17 Total Pathway: 6.1E-17 
. b  

Total 
Dust & Groundwater 

- Total Affeeted 

2.4E-10 
2.4E-13 4.9E- 12 

1 .OE-14 
5.4E-15 

l.lE-07 -1.2E-07 
7.2E-11 

l.lE-06 l.lE-06 
4.98-13 
5.28-13 
5.2E-12 

4.4E-09 4.4E-09 
9.1E-08 9.1E-08 

2.8E-11 

1.5E-16 9.88-08 
5.9E-19 2.4E-09 

4.5E-10 
1.3E-08 
2.0E-09 

Total Rad + Chem 1.3E-08 Total Rad + Chem 1 . 3 ~ 4 6 )  Tofal: 1.3E-06 1 .3~-06l 

FER\CRUZRI\ABQ\ABFONCW.XLS\6/6/94: I1:51 PM 



NONCA 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

IngestiodBeef 
Compound Conc'ninBeef(pCi/kg) m R1D(o) 

Arsenic 9 428-15 4.1E-16 3 OE-04 1.4E-12 
Beryllium 7 75E-19 3.48-20 5 OE-03 6.78-18 
Lead 2.16E-10 9 4E-12 
,Thallium 7 OE-05 

2-Methylnaphthalene 
TH-TOTAL 

5.6846 

5.4E-02 

4.3E+00 

6.1E-02 
1.3E+00 

Total Pathway: 

TABLE B.3.1-2l(b) 

IngestiodBeef 
Compound Conc'n in Beef (malkg) m RfDo &@ 

Arsenic 3.1E-13 5.88-16 3.0E-04 1.9E-12 
Beryllium 8.4E-16 1.6E-18 5.0E-03 3.1E-1f 

Thallium 7.0E-05 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 
U-Total 4.5E-03 8.4846 3.0E-03 2.8E-0 

Lead 2SE-10 4.7E-13 

TH-TOTAL 

CINOGENIC HAZARD CINOGENIC HAZARD 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

5.28E-07 7.5E-04 

1.00E-01 1.4E+02 

2.17E+01 3.1E+04 

1 

1.90E-01 2.7E+02 
3.958+00 5.68+03 

lU-238 
Total Pathway: 

1.41E-02 6.1E-04 3.0E-03 2.0E-01 

I 
Total Pathway: 2.8E-03 Total Pathway: 2.0E-0 

Total Rad + Chem 2.88-03 

FTR\CRU2RI\ABQ\ABFONRCW.XLS\6/6/94: 1 1 5 1  PM 

Total 
Dust & Groundwater 

Total Affected 

3.38-12 
3.28-16 

2.2E-03 
1.3E-06 

9.48-03 

2.1E-01 2.1E-01 

Total Rad + Chem 2.0E-01 



Ip 
H U H 

c 

c 
w 

I . -  

'.. 

TABLE B.3.1-22 

FUTURE ON-PROPERTY FARMER (CT, VALUES) 
ACTIVE FLYASH PILE: SURFACE SOLLlAIR 

CARCINOGENIC RISK 

t InhalatiodSoil 
Risk Conc'n in Air (pCilm3) Intake m - Compound 

CS-137 6.91E-06 5.9E-02 1.9E-11 l.lE-12 
NP-237 4.13E-05 3.5E-01 2.9E-08 1.0E-08 
PU-238 5.25E-06 4.5E-02 3.9E-08 1.8E-09 

RA-226 3.45E-05 3.0E-01 7.0E-09 2.1E-09 
PU-239/240 2.48E-06 2.1E-02 3.8E-08 8.1E-10 

RA-228 2.40E-05 2.1E-01 6.9E-10 1.4E-10 
SR-90 3.38E-05 2.9E-01 6.2E-11 1.8E-11 
TH-228 2.85E-05 2.4E-01 7.8E-08 1.9E-08 
TH-230 2.67E-05 2.3E-01 2.9E-08 6.6E-09 
TH-232 2.03E-05 1.7E-01 l.lE-07 1.9E-08 
U-234 2.70E-05 2.3E-01 2.6E-08 6.0E-09 

U-238 2.70E-05 2.3E-01 5.2E-08 1.2E-08 
U-235/236 1.20E-06 1.0E-02 2.5E-08 2.6E-10 

Total Pathway: 7.8E-08 

Chemical Risk 

Compound 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)py rene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

Inhalatioddoil 
Risk Conc'n (mdm3) & S F ( I )  - 

6.74E-07 3.2E-09 1.5E+01 4.8E-08 
3.53E-08 1.7E-10 8.4E+00 1.4E-09 
4.16E-07 2.0E-09 
2.03E-08 9.7E-11 , 

1.84E-07 8.8E-10 
4.2 1 E-10 2.OE-12 
8.278-10 4.OE-12 6.1E-01 2.4E-12 
9.02E-10 4.38-12 6.1E+00 2.6E-11 
1.358-09 6.5E-12 6.1E-01 3.9E-12 
1.58E-09 7.6E-12 

FER\CRUZRI\ABQ\AFSLONCT.XLS\6/5/94; 9:45 PM 

I I 
Total Pathway: 5.0E-08 

Total 

l.lE-12 
1 .OE-08 
1.8E-09 

2.1E-09 
8.1E-10 

1.4E-10 
1.8E-11 
1.9E-08 
6.6E-09 
1.9E-08 
6.0E-09 

1.2E-08 
2.6E-10 

4.8E-08 
1.4E-09 

\ 
2.4E-12 
2.6E-11 
3.9E-12 

Total Rad + Chem 1.3E-07 



+ : TABLE B.3.1-22 
(continued) 

NONCARCINOGENIC HAZARD 

6.91846 
4.13E-05 
5.25E-06 
2.48E-06 
3.45E-05 
2.40E-05 
3.38E-05 
2.85E-05 

2.03E-05 

Total Pathway: 

FER\CRUZRI\ABQ\AFSLONCT. XLS\6/5194; 9:45 PM 

Compound 
Arsenic 
Belyllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

Conch (mg/m3) 
6.74E-07 
3.53E-08 
4.16E-07 
2.03E-08 
1.84E-07 
4.21E-10 
8.27E-10 
9.02E-10 
1.35E-09 
I S8E-09 

- Intake ~ Rfi)o Hazard 
2.5E-08 
1.3E-09 
1 SE-08 

6.9E-09 
1.6E-11 \ 

7.6E-10 

3.1E-11 
3.4E-11 
5.OE-11 
5.9E-11 

I 
Total Pathway: 

Total Rad + Chem Total: I 1 



TABLE B.3:1-23 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

ACTIVE FLYASH PILE: GROUNDWATER 

NP-237 3.14E-04 9.3E-01 2.2E-10 2.OE-10 
SR-90 5.47E-01 1.6E+03 3.6E-11 5.88-08 
U-234 1.98E+01 5.8E+04 1.6E-11 9 . 3 8 4 7  
U-2351236 1.05E+00 3.1E+03 1.6E-11 5.OE-08 
U-238 . 2.18E+01 6 .48+04 2.8E-11 1.8E-06 

Not applicable 

I I I  I 
Total Pathway: 2.8E-06 Total Pathway: 

1.8E-11 
7.76E-02 1.3E-04 6.9E-04 

2-Methylnaphthalen 1.95E-03 3.2E-06 2-Methylnaphthalene 1.7E-05 

I I I  
Total Pathway: 5.4E-16 Total Pathway: 

Total Rad + Chem Total Rad + Chem 2.8E-06 

FER\CRU2Rl\ABQ\AFGWONCT.XLS\6/5/94; 9:46 PM 



TABLE B.3.1-23 
(continued) 

FER\CRUZRI\ABQ\AFGWONCT.XLS\6/5/94; 9 4 6  PM e 

CARCINOGENIC RISK 

Chemical Risk 
Dermal ContactlGroundwater 

Compound - Intake SF(derm1 Risk 
Arsenic 7.48-19 1.8E+00 1.4E-18 
Beryllium I .3E-17 
Lead 3.3E-17 
U-Total 3.1E-07 
2-Methylnaphthalene 

2.OE-10 
5.8E-08 
9.3E-07 
5 .OE-08 
1.8E-06 

5.3E-16 
2.6E- 17 

I I 
Total Pathway: 1.4E-17 

For PAHs and Be dermal carcinogenic risk mumes 1X the oral carcinogenic risk. 
Total Rad + Chem 1.4E-17-i 



TABLE B.3.1-23 
(continued) 

NON-CARCINOGENIC HAZARD 

NP-237 3.1E-04 9.3E-01 
SR-90 5.5E-01 1.6E+03 
U-234 2.OE+01 5.88+04 
U-2351236 l.lE+OO 3.1E+03 
U-238 . 2.2E+01 6.4E+04 

' Not applicable 

Total Pathway: Total Pathway: 

1.8E-13 2.4E-15 3.0E-04 7.98-12 
1.8E-15 2.3E-17 5.0E-03 4.7E-15 
2.1E-09 2.6E-11 
7.8E-02 9.9E-04 3.OE-03 3.3E-01 

2-Methylnaphthalene 2.0E-03 2.5E-05 

InhalatiodGroundwater 
Intake RfDo Hazard 

Arsenic 1.3E-14 
Beryllium 1.3E-16 

~ Lead 1.4E-10 
U-Total 5.3E-03 
2-Methylnaphthalene 1.3E-04 

I I 1  

Total Pathway: 3.3E-01 Total Pathway: 

Total Rad + Chem 3.3E-01 Total Rad + Chem 

FER\CRU2RI\ABQ\AFGWONCT.XLS\6/5/94; 9:46 PM 



TABLE B.3.1-23 
(continued) 

Arsenic 5.7E-I8 2.98-04 2.OE-14 
Bery Ilium 5.7E-20 5.OE-05 l.lE-15 
Lead 2.6E-16 
U-Total 2.48-06 1.5E-04 1.6E-02 
2-Methylnaphthalene 6.1E-08 

- NON-CARCINOGENIC HAZ4R.D 

I Radiation Hazard I 

7.9E- 12 
5.8E-15 

' 3.5E-01 

Dermal ContacVGroundwater 

Not applicable 

Total Pathway: 

Dermal ContacVGroundwater 
Intake RfD(derm) Hazard Compound - 

Total Rad + Chem 1.6E-02-1 

FER\CRU2RI\ABQ\AFGWONCT.XLS\6/5/94: 9:46 PM 



- 
TABLE B.3.1- I 

FUTURE ON-PROPERTY fARMJ3R (CT VALUES) 
ACTIVE FLYASH PILE: HOME GROWN PRODUCE ( D U a  AFFECTED) 

, IngestiodFruit 

Arsenic 4.06E-04 1.4E-08 1.8E+00 2.4E-08 

~ Lead 2.17E-04 7.38-09 

9.20E-05 3.1E-09 

Compound Conc'n-Fruit (mnlk& Intake Risk 

Belyllium 1.85E-05 6.2E-10 4.3E+00 2.78-09 

~ ~ h a ~ ~ i u m  1.07E-05 3.6E-10 
TH-TOTAL 
2-Methylnaphthalene . 7.21E-07 2.4E-11 
Benzo(a)anthracene 4.32E-07 1.4E-11 7.3E-01 1.lE-11 
Benzo(a)pyrene 4.57E-07 1.5E-11 7.3E+00 l.lE-10 
Benzo(b)fluoranthene 6.788-07 2.3E-11 7.3E-01- 1.7E-11 
Phenanthrene 8.01E-07 2.7E-11 

CI 

IngestiodVegetables 
Cornpound Conc'n-Ven. (pCi/k& - Intake w Risk 

CS-137 4.77E-06 5.0E-01 2.8E-11 1.4E-11 I 

PU-238 
NP-237 

PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-23.51236 
U-238 

2.04E-05 2.2E+00 
2.57E-06 2.7E-01 
1.21E-06 1.3E-01 
1.74E-05 1.8E+00 
1.18E-05 1.2E+00 
1.86E-05 2.OE+00 
1.39E-05 1.5E+00 
1.33E-05 1.4E+00 
1.01E-05 l . lE+00 
1.32E-05 1.4E+00 
5.88E-07 6.2E-02 
1.32E-05 1.4E+00 

2.2E-10 
2.2E-10 
2.3E- 10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

4. BE- 10 
6.OE-11 
3.OE-11 
1.4E-09 
1.2E-10 
7.1E-11 
8.1E-11 
1.8E-11 
1.8E-10 
2.2E-11 
1.OE-12 
3.9E-11 

Total Pathway: 2.6E-09 

c Cheo 
IngestiodVegetables 

Compound Conch-Ven. (mglk& - Intake w Risk 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalen 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

TH-TOTAL 

4.068-04 2.4E-08 1.8E+00 4.2E-08 
1.85E-05 1.1E-09 4.3E+00 4.7E-09 
2.17E-04 1.3E-08 
1.07E-05 6.3E-10 
9.20E-05 5.4E-09 
7.21E-07 4.3E-11 
4.35E-07 2.6E-11 7.3E-01 1.9E-11 
4.60E-07 2.7E-11 7.3E+00 2.OE-10 
6.84E-07 4.OE-11 7.3E-01 3.OE-11 
8.21E-07 4.9E-11 

Total Pathway: 4.7E-0t 

Total Rad + Chem 5.0E-08 

PCINOGENIC RISK 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
W-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.76E-06 2.8E-01 
2.04E-05 1.2E+00 
2.57E-06 1.5E-01 
1.21E-06 7.3E-02 
1.74E-05 1.OE+00 
1.17E-05 7.0E-01 
1.85E-05 l . lE+00 
1.35E-05 8.1E-01 
1.33E-05 8.0E-01 
1.01E-05 6.1E-01 
1.32E-05 7.9E-01 
5.88E-07 3.5E-02 
1.32E-05 7.9E-01 

2.8E-11 8.OE-12 
2.2E-10 2.7E-10 
2.2E-10 3.4E-11 
2.3E-10 1.7E-11 
7.8E-10 8.1E-10 
1.OE-10, 7.OE-11 
3.6E-11 4.OE-11 
5.5E-11 4.5E-11 
1.3E-11 1.OE-11 
1.7E-10 1.OE-10 
1.6E-11 1.3E-11 
1.6E-11 5.6E-13 
2.8E-11 2.2E-11 

I 
Total Pathway: 1.4E-09 

a1 Risk 

- Total 

2.2E-11 
7.4E-10 
9.4E-11 
4.6E-11 
2.28-09 
1.9E-10 
l.lE-10 
1.3E-10 
2.9E-11 
2.9E- 10 
3.5E-11 
1.6E-12 
6.1E-11 . 

6.6E-08 
7.4E-09 

2.9E-11 :a 
3.1E-10 ! 5 g  < ?  

N O  
r 5 

4.6E-11 

Total Pathway: 2.7E-08 

,N 
a & .  
s z  

F 
z *  

t 

a Total Rad + Chem 2.8E-08 
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G' 

PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.8E-06 5.0E-01 
2.0E-05 2.2E+00 
2.68-06 2.7E-01 
I .2E-06 1.3E-01 
1.7E-05 1.8E+00 
1.2E-05 1.2E+00 
1.9E-05 2.OE+00 
1.4E-05 1.5E+00 
1.3E-05 1.4E+00 
I.0E-05 l . lE+00 
I .3E-05 1.4E+00 
5.9847 6.2E-02 
1.3E-05 1.4E+00 

TABLE B.3.1-24 
(continued) 

NONCARCINOGENIC HAZARD 
m Hazar 

Total Pathway: 

IngestiodFruit 
Compound Conc'n-Fruit(pCi/kgJ RfDo Hazard 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.76E-06 2.8E-01 
2.04E-05 1.2E+00 
,2578-06 1.5E-01 
1.21E-06 '7.38-02 
1.74E-05 1.OE+00 
1.17E-05 7.0E-01 
1.85845 l . lE+00 
1.35E-05 8.1E-01 
1.338-05 8.0E-01 
1.01E-05 6.1E-01 
1.32845 7.9E-01 
5.88E-07 3.58-02 
1.32E-05 7.9E-01 

I 
Total Pathway: . 

IngestiodVegetables IngestiodFNit 
Compound Conch-Vea. (mglkg) Intake RfDo Hazard Compound Conc'n-Fruit(mn/kg) RfDo Hazard 

Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

4.1E-04 1.9E-07 3.0E-04 6.2E-04 
I .9E-05 8.5E-09 5.0E-03 1.7E-06 
2.2E-04 1.0E-07 
l.lE-05 4.9E-09 7.0E-05 7.0E-05 
9.2E-05 4.2E-08 
7.2E-07 3.3E-10 
4.48-07 2.OE-10 
4.6E-07 2.1E-10 
6.8E-07 3.1E-10 
8.28-07 3.8E-10 

Total Pathway: 7.0E-04 

Total Rad + Chem 7.0E-04 

Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

TH-TOTAL 

I 

4.06E-04 l.lE-07 3.0E-04 3.5E-04 
1.85E-05 4.88-09 5.0E-03 9.6E-07 
2.17E-04 5.6E-08 
1.07E-05 2.8849 7.0E-05 4.0E-05 
9.20E-05 2.48-08 
7.21E-07 1.9E-10 
4.32E-07 l.lE-IO 
4.57E-07 1.2E-IO 
6.78E-07 1.8E-10 
8.01E-07 2.1E-10 

Total Pathway: 3 .9E4  

Total - 

9.8E-04 
2.78-06 

l.lE-04 

"3 z 
Total Rad + Chem 3.98-04 
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TABLE B.3.1-24 
(continued) 

ACTIVE FLYASH PILE HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

1.568-06 1.6E-01 -10 3 6E-11 1.56E-06 9.38-02 10 20E-11 

2.788-03 1.7E+02 7.8E-10 1.3E-07 

l.llE-01 6.78+03 3.6E-11 2.4E-07 

5.15E-03 3.1E+02 1.6E-11 4.9E-09 
1.07E-01 6.4E+03 1.6E-11 1.0E-07 

Total Pathway: 8.4E-07 Total Pathway: 4.8EM 
46 
F 
c( 

- 
c 
w 
W 

2-Methylnaphthalene 
Benzo(a)anthracene 7 3E-01 

Benzo@)fluoranthen 7.3E-01 
7 3E+00 

Ingestion/Fruit 
Compound Conc’n-Fruit (mE/kg) & Risk 

Arsenic 1 16E-12 3 9E-17 1.8E+00 6.88-17 
Beryllium 9.71E-15 3.28-19 4.3E+00 14E-18 
Lead 1 09E-08 3 6E-13 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 7 3E-01 
Benzo(a)pyrene 7 3E+00 
Benzo@)fluoranthene 7 3E-01 
Phenanthrene 
U-Total 3.80E-01 2.3E-05 

I 
’ Total Pathway: 1.2E-1( 

i- u d  

3.80E-01 1.3E-05 

I 
Total Pathway: 6.98-17 

Total 
Dust & Groundwater 

- Total Affected 

2.2E-11 
5.7E-11 8 .OE- 10 

9.4E-11 
4.6E-11 

3.6E-07 3.6E-07 
1.9E-10 

6.7E-07 6.78-07 
1.3E-10 
2.9E-11 
2.9E-10 

1.4E-08 1.4E-08 
2.8E-07 2.8E-07 

6.1E-11 

1.9E-16 6.6848 
3.9E-18 7.4E-09 

2.9E-11 
3.1E-10 
4.6E-11 

Total Rad + Chem 8.4847 Total Rad + Chem 4.8E-07) Total; 1.3E-06 1.4E-061 
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NONi 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.6E-06 1.6E-01 

2.88-03 2.9E+02 

l.lE-O1 1.2E+04 

5.1E-03 5.48+02 
l.lE-O1 l . lE+W 

I 
Total Pathway: 

Chem 
IngestionlVegetables 

Compound Conc'n-Veg. (malkd & RfDo 
Arsenic 1.2E-12 5.38-16 3.0E-04 18E-1 
Beryllium 9.78-15 4 5E-18 5.OE-03 8.9E-I 
LCad 1 lE-08 5.OE-12 
Thallium 7.0E-05 
TH-TOTAL 
2-Me1hylnaphthalene 
Benzo( a)anthracene 
Bcnzo(a)pyrene 
Benzo@)fluoranthene 
Phenanthrene 
U-Total 3.8E-01 1.8E-04 3.0E-03 5.8E-C 

I 
Total Pathway: 5.8E-C 

Total Rad + Chem 5.8E-02 

TABLE 8.3.1-24 
(continued) 

RCINOGENXC HAZARD Total 
Dust & Groundwater 

Affected 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.56E-06 9.3EM 

2.788-03 1.7E+02 

I.llE-01 6.7E+03 

5.15E-03 3.1E+02 
1.07E-01 6.4E+03 

Total Pathway: 

I H& - 
IngestionlFmit 

Compound Conc'n-Fruit(ma/kd RfDo 
Arsenic 1 16E-12 3.OE-16 3 OE-04 1.OE-12 
Beryllium 9.718-35 2 5E-18 5 OE-03 5.1E-16 
Lead 109E-08 2 8E-12 
Thallium 7 OE-05 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Phenanthrene 
U-Total 3.80E-01 9.9E-05 3.0E-03 3 3E-02 

\ 

I 
Total Pathway: 3.3EG 

2.8E- 12 
1.4E-15 

9.8E-04 
2.7E-06 

l.lE-04 

9.1E-02 9.1E-02 

Total Rad + Chem 3.3E-02 Tofal: 9.1E-02 9.2E-02 
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TABLE B.3.1-25 
mTTuRE ON-PROPERTY FARMER (CT VALUES) 

ACTIVE FLYASH PILE BEEF AND MILK (DUST AFFECTED) 
C 

6 75E-08 7 1E-06 2.3E-10 1.6E-15 
6 16E-04 6.5E-02 7.8E-10 5 1E-11 
2 72E-04 2 9E-02 1.OE-10 2 9E-12 
1 14E-03 12E-01 3 6E-11 4 3E-12 
6 94E-06 7.3E-04 5 5E-11 4 OE-14 
3 22E-05 3 4E-03 1 3E-11 4 4E-14 
2.46E-05 2 6E-03 1 7E-10 4 4E-13 
2 33844 2 5E-02 1 6E-11 3 9E-13 

F 
CI 
U Total Pathway. 1 1E-10 

Compound Conc'n in Milk (pCilL) 
CS-137 5.46E-03 1.8E+00 2.8E-11 5.1E-ll 
NP-237 1.01E-05 3.4E-03 2.2E-10 7.4E-13 
PU-238 2.668-08 8.88-06 2.2E-10 1.9E-15 
PU-2391240 1.35E-08 4.5E-06 2.3E-10 1.OE-15 
RA-226 1.llE-03 3.7E-01 7.8E-10 2.9E-1C 
RA-228 4.93844 1.6E-01 1.OE-10 1.6E-11 

5.70E-03 1.9E+00 3.6E-11 6.8E-11 
k z 8  5.WE-06 2.OE-03 5.5E-11 1.1E-l? 
TH-230 2.698-05 8.9Eq3 1.3E-11 1.2E-l? 
TH-232 2.05E-05 6.8E-03 1.7E-10 1.2E-12 
U-234 7.00E-04 2.3E-01 1.6E-11 3.7E-12 
U-2351236 3.11E-05 1.OE-02 1.6E-11 1.7E-I? 
U-238 7.00E-04 2.3E-01 2.8E-11 6.5E-1; 

Total Pathway: 4.3E-1( 

8.24E-06 4.9E-10 6 87E-06 1 3E-09 
1.63E-04 9.6E-09 8.15E-06 1 5E-09 
2 23E-07 1 3E-11 1.86E-07 3.4E-11 

2-Methylnaphthalene 1.47E-08 8.7E-13 2-Methylnaphthalene 4 658-09 8 6E-13 
Benzo(a)anthracene 1.46E-07 2.7E-11 \ 7  30E-01 2 OE-11 

4 23E-07 7.9E-11 7 30E+00 5.7E-10 
Benzo(b)fluoranthene 6 51E-07 1.2E-10 7 30E-01 8 8E-11 

Total Pathway: 2.3E-08 Total Pathway: 2.7E-0' 

Total - 
9.7E-11 
3.3E- 12 
5.OE-15 
2.7E-15 
3.4E- 10 
1.9E-11 
7.2E-11 
1.5E-13 
1.6E-13 
1.6E-12 
4.1E-12 
1.8E-13 
7.2E- 12 

2.38-08 
8.8E- 10 

4.OE-11 
1.1E-09 
1.8E-10 

Total Rad + Chem 2.3E-08 Total Rad + Chem 3.1E-09 
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TABLE B.3.1-25 
(continued) 

€3 . NON( 
e: =: 

1.6E-02 1.6E+00 
NP-237 1 1E-04 1.2E-02 
PU-238 1.3E-07 1 4E-05 
PU-2391240 6 7E-08 7.1E-06 
RA-226 6.28-04 6 5E-02 
RA-228 2.78-04 2 9E-02 
SR-90 l.lE-03 1.2E-01 
TH-228 6 9E-06 7.3E-04 
TH-230 3 2E-05 3.4E-03 
TH-232 2.5E-05 2.68-03 
U-234 2 3E-04 2.5E-02 
U-2351236 1 OE-05 1.1 E-03 
U-238 2.3E-04 2.5E-02 

Total Pathway: 

LRCINOGENIC HAZARD 
n Hazard 

I InnestiodMilk 
Compound Conc'n inMilk (pCi/L) RfDo 

CS-137 5.46E-03 1.8E+00 
NP-237 1.OlE-OS 3.4E-03 
PU-238 2.668-08 8.8E-06 
PU-2391240 1.35E-08 4.58-06 
RA-226 1.1 1E-03 3.7E-0 1 
RA-228 4.93E-04 l.6E-01 
SR-90 5.70E-03 1.9E+00 
TH-228 5.90E-06 2.OE93 
TH-230 2.69E-05 8.98-03 
TH-232 2.OSE-05 6.8E-03 
U-234 7.00E-04 2.3E-01 
U-2351236 3.11E-05 1.OE-02 
U-238 7.00E-04 2.3E-01 

Total Pathway: 

1 Compound Conc'n inBeef (malkpJ RfDo Hazard I 1 
Arsenic 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

2.1E-04 
3.5E-06 
8.2E-06 
1.6E-04 
2.2E-07 
1.5E-08 
4.6E-07 
1.3E-06 
2.OE-06 
6.58-08 

9.58-08 3.OE-04 3.2E-0 
1.6E-09 5.0E-03 3.2E-0 
3.8E-09 
7.5E-08 7.OE-05 1.1E-0 
1 .OE- 10 
6.7E-12 
2.1E-10 
6.1E-10 
9.4E- 10 
3.OE-11 

I I 
Total Pathway: 1.4E-03 

Total Rad + Chem 1.4E-03 

IngestiodMilk 
Compound ' Conc'n inMilk(mg/L) intake RfDo 

Arsenic 6.20E-06 8.9E-09 3.OE-04 3.OE-05 
Beryllium 3.12E-09 4.5E-12 5.OE-03 9.OE-10 
Lead 6.87E-06 9.9E-09 
Thallium 8.15E-06 1.2E-08 7.OE-05 1.7E-04 
TH-TOTAL 1.86E-07 2.7E-10 
2-Methylnaphthalene 4.65E-09 6.7E-12 
Benzo(a)anthracene 1.46E-07. 2.1E-10 
Benzo(a)pyrene 4.238-07 6. IE-10 
Benzo(b)fluoranthen 6.51E-07 9.4E-10 

2.10E-08 3.OE-11 Phenanthrene 

Total Pathway: 2.OE-04 

Total 

3.5E-04 
3.2E-07 

1.2E-03 

w b r  

z 
Total Rad + Chem 2.OE-04-1 z z  

$ 
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TABLE B.3.1-25 
(continued) 

ACTIVE FLYASH PILE BEEF AND MILK (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

Compound Conc'n inBeef(pCi/k@ m Risk Compound Conc'n inMilk (pCVL) m - Risk 
CS-137 2.8E-11 CS-137 2.8E-11 
NP-237 5.63E-06 5.98-04 2.2E-10 1.3E-13 NP-237 5.28E-07 1.8E-04 2.2E-10 3.98-14 
PU-238 2.2E-10 PU-238 2.2E-10 
PU-2391240 2.3E-10 PU-2391240 2.3E-10 
RA-226 5.448-02 5.7E+00 7.8E-10 4.5E-09 RA-226 1.00E-01 3.3E+01 7.8E-10 2.6E-08 
RA-228 1 .OE-10 RA-228 1 .OE-10 
SR-90 4.288+00 4.5E+02 3.6E-11 1.6E-08 SR-90 2.17E+01 7.2E+03 3.6E-11 2.6E-07 
TH-228 5.5E-11 TH-228 5.5E-11 
TH-230 1.3E-11 TH-230 1.3E-11 
TH-232 1.7E-10 . TH-232 1.7E-10 
U-234 6.13EM 6.5E+00 1.6E-11 1.OE-10 U-234 1.90E-01 6.3E+01 1.6E-11 1.0E-09 
U-2351236 1.27E+00 1.3E+02 1.6E-11 2.1E-09 U-2351236 3.95E+00 1.3E+03 1.6E-11 -2.1E-08 

Total Pathway: 2.38-08 Total Pathway: 3.1E-07 
U-238 2.8E-11 U-238 2.8E-11 

2 S3E-10 1 5E-14 

enzo(a)anthracene 7 30E-01 

enzo(b)fluoranthene 7.30E-0 1 
7 30E+00 

453843 27E-07 

I I 
Total Pathway: 3.28-17 

R k  
IngatiodMilk 

Compound Conc'n inMilk (mglL) Intake SFJoJ Risk 
Anenic 9.428-15 1.7E-18 1.75E+00 3.1E-18 
Beryllium 7.758-19 1.48-22 4 30E+00 6.2E-21 
Lead 2.16E-10 4 OE-14 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 7 30E-01 
Benzo(a)pyrene 7.30E +00 
Benzo@)fluoranthene 7.30E-01 
Phenanthrene 
U-Total 1.41E-M 2.68-06 

Total Rad + Chem 2.38-08 

I 
Total Pathway: 3.1E-1 

Total 
Dust & Groundwater 

Total Affected - 
9.7E-11 

1.7E-13 3.5E-12 
5.OE-15 
2.7E-I5 

3.OE-08 3.1E-08 
1.9E-11 

2.8E-07 2.8E-07 
1.5E-13 
1.6E-13 
1.6E-12 

l.lE-09 l.lE-09 
2.3E-08 2.38-08 

7.28-12 

3.5E-17 
2.1E-19 

2.38-08 
8.8E-10 

4.OE-11 
l.lE-09 
1.8E-10 

U "'s 

F 

Total Rad + Chem 3.1E-07 Toot& 3.3E-07 . 3.68-07 , m  
w .&I 

mz z 
W 

a 
0 3  
e 
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TABLE 8.3.1-25 

(continued) 

NON 

IngestiodBeef 
Compound Conc'n in Beef (pCi/keJ RfD(o) Hazard 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

5.68-06 5.9E-04 

5.48-02 5.7E+00 

4.3E+00 4.58+02 

6.1E-02 6.5E+00 
1.3E+00 1.3E+02 

Total Pathway: 

I Cher 
IngestiodBeef 

Compound Conc'n in Beef (mElkeJ Intake RfD(o) Hazard 
3.1E-13 1.4E-16 3.0E-04 4.7E-1 
8.4E-16 3.9E-19 5.0E-03 7.7E-1 
2.5E-10 1.2E-13 

7.0E-05 

Arsenic 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 
U-Total ~ 4.5E-03 2.1E-06 3.0E-03 6.9E-C 

I 
Total Pathway: 6.9E-C 

RCINOGENIC HAZARD 
-I Hazard I 

Total 
Dust Ut Groundwater 

IngariodMilk - Total Affected I 
Compound Conc'n in Milk (pCi/L) & RfD(o) Hazard 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

5.28E-07 1.8E-04 

1.00E-01 3.3E+01 

2.17E+01 7.28+03 

1.90E-01 6.3E+01 
3.958+00 1.3E+03 

lU-238 
Total Pathway: 

IngestiodMilk 
Compound Conc'n in Milk (mE/L) RfD(o) . Hazard 

Arsenic 9.42E-15 1.4E-17 3.0E-04 4.58-14 
Beryllium ' 7.758-19 l.lE-21 5.0E-03 2.2E-19 
Lead 2.16E-10 3.1E-13 
Thallium 7.0E-05 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 
U-Total 1.41E-02 2.OE-05 3.0E-03 6.8E-03 

Total Pathway: 6.8E-0 

5.2E- 13 
7.1E- 17 

3.58-04 
3.2847 

1.2E-03 

Total Rad + Chem 6.9E-04 
N u  

,N 
"- 2 
% &  

Total Rad + Chem 6.88-03 Toral: 7.4E-03 9.0E-03 
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TABLE B.3.1-26(a) 
CURRENT/FUTURE GREAT MIAMI RIVER RECREATIONAL USER, ADULT 

ACTIVE FLYASH PILE GREAT MIAMI RIVER SURFACE WATER 

00 1.4E-09 1.4E-09 

TodRad + Chem: 4.3E-12 Total Rad + Chem: 2.1E-12 Total Rad + Chem: 1.4E-09-1.4E-091 
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TABLE B.J.I-M(a) 
(continued) 

Noncarcinogenic Hazard 

7.048-06 1.8E-09 3.OE-04 6.1E-06 6.IE-06 
5.15EM 1.8E-11 2.52E-05 6.5E-09 

Total Pathway 1.9E-08 Total Pathway: 9.28-09 Total Pathway: 6.1E-06 

To& Rad + Chem: 1.9E-08 Total Rad + Chem: 9.2E-09 Total Rad + Chem: 6.lE~16-1 
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TABLE B.3.1-26@) 
CURRENT/FuTuRE GREAT MIAMI RIVER AGRICULTURAL USER 

ACTIVE FLYASH PILE BEEF AND MILK (GREAT MIAMI RIVER SURFACE WATER AFFECTED) 
CARCINOGENIC RISK 

*mi 
IngestiodBeef 

Compound Conc'n in Beef(mg/k& & Risk 
Arsenic 2.708-07 2.8E-10 1.8E+00 4.9E-10 
Lead 6.32E-08 6.6E-11 

1 
Total Pathway: 4.9E-10 

Total Rad + Chem 4.9E-10 

FER\CRU2RI\ABQ\AFBFGMAG,XLS\6/6/94; 1 153 PM 

5.5E-10 

Total Pathway: 5.9E-11 

Total Rad + Chem 5.9E-111 Total: 5.5E-101 



TABLE B.3.1-26@) 
(continued) 

. -. -. . .. . 
Lead 6.3E-08 6.6E-11 

NONCARCINOGENIC HAZARD 

5.40E-08 2.2E-10 Lead 

'4 
64 
4 Conc'n in Beef (malkd Intake Rfi)o 

8.19E-09 3.4E-11 3.OE-04 l.lE-07 

Total Rad + Chem Total Rad + Chem 9.3E-07 

FER\CRU ABQ\AFBFGMAG.XLS\6/6/94: 1 1 5 3  PM 6 

1 .OE-06 

. 1 E-0: 

. 1 E-07-j 

I 



TABLE B.3.1-26(~) 
CURREhTlFUTURE GREAT MIAMI AGRICULTURAL USER 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE (GREAT MIAMI RIVER SURFACE WATER AFFECTED) 

CARCINOGENIC RISK 

Intake @sJ 
1.01E-06 5.9E-10 1.8E+00 1.0E-09 

2.73E-06 3.0E-09 2.73E-06 1.6E-09 

Total Pathway: 1.9E-09 Total Pathway: 1 .OE-09 

Total Rad + Chem 1.9E49 

3.0E-09 

Total Rad + Chem 1.OE-09 

FER\CRUZRI\ABQ\AFVGGMAG.XLS\6/5/94; 9:50 PM 



TABLE B.3.1-26(~) 
(continued) 

NONCARCINOGENIC HAZARD 

2.7E-06 3.0E-09 2 .73846 1.6E-09 
5.7E-06 

Total Rad + Chem 3.7E-06 Total Rad + Chem 2.0E-06 

\ 

FER\CRU2RI\ABQ\AFVGGMAG.XLS\6/5/94: 9 5 0  PM 



TABLE B.3.1-26(d) 
CURRENT/FUTURE, GREAT MIAMI RIVER RESIDENTIAL. USER, ADULT 

ACTIVE FLYASH PILE: GREAT MIAMI RIVER SURFACE WATER 

Carcinogenic Risk 

Total Pathway Total Pathway 7.7E49 Total Pathway 3 7E-15 

7.7E49 

Total Rad + Chem Total Rad + Chem 7.7E49 Total Rad + Chem 3.7E-15 -1 

FER\CRU2RNAH\AFSWGMRS,XLS\6/5/94; 9:s 1 PM 



TABLE B.3.1-26(d) 
(continued) 

Noncarcinogenic Hazard 

ct/Surface Water I Inhalation of Surface Water I I  Ingestion of Surface Water 
Compound Conc'n(maL Intake RID(I) Hazard I I Compound Conc'n(maL1 Intake Rfl)o I Comoound Intake RfD(derm) Hazard 

1.60E-07 4.4E-09 3.0E-04 1.5E-051 Arsenic 2.OE-15 2.9E-04 7.1E-12 ]Arsenic 1.6E-07 1.6E-08 I IArsenic I 

Total Pathw 
I I I  I I  

Total Pathway 1.5E-05 Tom1 Pathway: 7.1E-12 ay : 

Total Rad + Chem: Total Rad + Chem 1.5E-05 

FER\CRU2RNAHWSWGMRS.XLS\6/5/94; 9 5  1 PM 

1.5E-05 

Total Rad + Chem 7.1E-12 hotal: 1.5E-051 



TABLE B.3.2-2(a) 
Constituents of Potential Concern (CPCs) 

South Field: Surface Soil 
EPA RAW 
Rcridential Conc. 

Mia Max Soil Reason Term 
Min Max SQU SQU Est. 



TABLE B.3.2-2(a) 
Constituents of Potential Concern (CPCs) 

South Field: Surface Soil 
EPA RAGS. 
Raideatial Cone. 

Min Max Soil Reason Tern 
Min Mar SQU SOU Eat. (me; for final (msns; 

L = L.ognormal N = Normal U = Undefined 

a EPA Risk Assessment Guidance, R r t  B (EPA 1991d) 
Initial screening: CPC is removed if concentration term is below background concentration. 
Secondary screening: 95th percentile comparison is made if CPC is removed based on concentration term being less than background concentrationand sample set is less than 30. Constituent is removed if concen 
term is less than the 95th percentile. 
Final screening: CPC is removed based on multiple toxicological screening criteria (Criteria C throlrgh G presented below). 
- Not applicable 2 -  s m  g s  Insufficient toxicity data to screen 

g EPA RAGS screening criteria were not used for radionuclides; all radionuclides were retainted as CPCs. 
hQuantitative risk assessment not possible; qualitative use only. 
No data available to calculate EPA RAGS, Part B screening value. r C ,  

j Summaw of Screening Criteria: 

:: 

q) N 

c,N 
\ob\ 

Y? (A) Concentration term is below background. 
(B) Concentration term is below the 95th percentile. 
(C) Constituentwas identified only once in one medium (Le., not found in any other media). 
(D) Constituent is an essential macronutrient and micronutrient that is nontoxicat levels identified (e.g., AI, Na, K, Mg, Ca, Fe). 



TABLE B.3.2-2(a) 
Constituents of Potential Concern (CPCs) 

South Field: Surface Soil 
I BPA RAW 

Min Max 
Mia Max SQU SQU Est. 

Residential Conc. 
Soil Rearon Term 

(msRg; for final (mgkg; 
1 Wrameter Units Dist Sample8 Hitn Hit Hit MDA MDA Mean U C W )  Mean UCL(L)CPC-lb CPC-2= pk i/g) Elimin! Cpcd pCi/g) 

(E) Constituent is ubiquitous in nature (e.g.. AI, Si, a). 
(F) Constituent is within a nonspecjfic class of chemical compounds(e.g.. TOC, WH, PAH, CH, general aqueous chemistry). 
(G) Constituent concentration term is below the screenig values calculated from the EPA RAGS, hrt B, has4 ona HQ of 0.1 and risk level of 1 . 0 ~  lo-'. 

F 
Y Y w 

Y 

.. . . 

, 



TABLE B.3.2-2@) 
Constitocots of Potential Concern (CXS) 

South Picld\Iaactive Plyarb Pile: Subsorfacc Soit 
I 



TABLE B.3.2-2@) 

E M  RAQ# 

..- -e 
iz 

Indene( 1.2.3 - cdlppne 991 71 0.004) 0.21 I 034 I 0.93 I 0.20349 I - I - I - I  0.0461 - I - I 0.@3771 G 0.046 
Iaopborone mglkg I U I  ldol 1 I 0.0041 0.0041 034 I O.m( 0.21064 I - I - I - 1  0.0041 - 1 - I 15.6 I G I N 1  0.004 

- - &dor-1254 mflg  U 101 23 0.062 1.1 0.064 037 0.09114 - - 0.43 - 0.00iil Y 0.43 

Dieldrin m o p ,  U 100 1 0.016 0.016 0 .m4 0.18 0 .006~  - - 0.016 - 0.004 Y 0.016 
Endrin ketone m a p ,  u 100 1 0.0053 0.0053 0.m4 0.18 0.00632 - - 0.0053 - 8.1 G N 0.0053 

- - & d o r - l z a  mglkg u 101 2 0.089 039 0.034 1.8 0.06508 - - 0.089 - 0 . W l  Y 0.089 - - 
- - 

- - 27000 G N 0.002 
N 0.001 54000 G 

0 . -  ND F N 177.750329 
- 0.00132501 0.0044% 0 -  0.000427 Y 0.0036 

O.MXn7 O.oooO2 - 0.000018 - 0.00000427 Y '0.000018 - 

0.m 0.00633 - - 0.002 - 
1.6 0.01521 - - 0.001 - 

- 104.6% 177.7503 - 
- - 

- - 
- - - 

- - 

I - -  a &  h' ' L = Loporma1 N = Normal U = Undefined 

' EPA Risk AssessmentGuidana, Part B(EPA 1991d) 

e Scmndary sueening: 95th perantile mmplrioon is made if CPC is removed bared on mnantration t w  being leu than backgound mnanwtion and sampe set b leu than 30. Comtituent h removed If  mnanmtion 
term is less than the 95th perantile. 

* - Not applicable 

* EPA RAG, sueening m t m a  w e e  not used forradionudideq all radionudides above backgound or the 95th perantile maantrations were retainted as CPCs. 

-€E 
F Initial sucening. CPC b removed if mnanwtion term is below background mnanwtioa 

ar final u r ~ ~ n i ~ g  CPC b removed based on mdtipc toximlopjcal ureening criteria (Ckitma C t h . ~ ~ g b G  p s e n t e d  belw). 

' I ~ ~ ~ f 6 c i c n t  toddrydata to urccn 

a 
@?!! 

Quantitative risk assessment not possible; qualitative use only. 



TABLE B.3.2-3@) 
Constitoeota of Potcotial Coocern (CPCs) 

South Picld\lnac(ive Plyash Pile: Suburtace Soil 
RIA RAO# emc 

Yia M u  I d Q d d  TiWM 

Min YP SaU SaU Ed. sdl &l8Icmfar Fimd (qdkg 
mdrl crc' hraQrlQ Udb Diir Bitm Bit Bit M A  M A  Yau VQM Yam UCL(L1 N h . 9 5  m-1' m-f (RWkRPCVI) PWI) 

No data a d a b l e  to Qlculate EPA RAGS, Wrt B rcrccning value. 
- 'summan Of b C C d U R  cl"ia: - 

-. 
:', 

(A) Coneenmtion tum b belm ba&ground 
(B) Concannation termis belm tbs PSthpcranlile. 
(C) Comtituentwari&ntifiedonlyoncsinonemeQum(i.e.,wt foundinany othu media). 
(D) Comtitwnt b an crrendal mauonunient and miuonuaient thatis nontordc at lev& identifid(e.& ALNq 4 big Ca. Fe). 
(E) Comtitwntbublquito~innatrtre(e.k.Al,La). 
(F) Constituent b within a nompcafic dau of & m i d  compoundr(e.&..TOC, TPH, PAR CH, general aqucous Qcmistly). 
(G) Comtitwnt conannation tum is below the rcrecningvalues calculated born the EPA RAGS, Wrt B, bared on a HO ofO.1 and risk level of 1.0 x IO-'. 

a 
0 
4 

4 

'. 



TABLE B.3.3 -2(c)  
Constituents of Potential Concern (CPCs) 

South Field: Seeps 
Conc. 

Min Max EPA RAGS' Term 
Min Max SQU SOU Residential Reasonfor Final (m& 

\ a EPA Risk Assessment Guidance, Part B (EPA 1991d) 
Final screening: CPC is removed based on multiple toxicological screening criteria (Criteria A through E)  presented below. 
Not applicable. 
No toxicity data available to calculate EPA RAGS screening value. 

Quantitative risk assessment not possible; qualitative use only. 
Summary of Toxicological Screening Criteria: 

e EPA RAGS screening criteria were not used for radionuclides; all radionuclides above background or the 95th percentile concentrations were retained as CPQ. 

(A) Constituent was identified only once in one medium (Le., not found in any other media). 
(B) Constituent is an essential macronutrient and micronutrient that is nontoxic at levels identified (e.g., AI, Na, K, Mg, Ca, Fe). 
(C) Constituent is ubiquitous in nature (e.g., AI, Si, a). 
(D) Constituent is within a nonspecific class of chemical compounds (e.g., TOC, TPH, PAH, CH, general aqueous chemistry). 
(E) Constituent concentration term is below the screening values calculated from the EPA RAGS, Part B, based on a HQ of 0.1 and risk level of 1.0 x 



83.2.2d 
SOUTHFIELD 

EXPOSURE POINT CONCENTRATIONS 

Conraminaru 
cs137 

E 

I 
onc'n(oCi& SF(o) SF(g SF(c) SF(dcrm) 

0.499) 2.8E-II 1.9E-II 2.0E-M I 

0.8871 I 1.6E-lll 2.SE-081 2.4E-071 I 
u-238 9.31 11 I 2.8E-Ill S.2E-08] 3.6E-08l 

I I I I I I I I I 



B3.2-2d e 

I I I I I I I 

SOUTHFIELO 
EXPOSURE POINT CONCENTRATIONS 

I I 

Benzo(a)pyrcl 1.02E-04[ 1.2E+001 7.30E+OO I 6.10E+OO I I I 
Benzo(b)fluod I.nE-OSl1.2E+001 7.30E-01 I 6.1OE-01 I 

SF-EPC.XLS; 618194; 6:35 PM 



SF EPC.XLS 618194; 635 PM 

B3.2.2d 
SOUTHFIELD 

EXPOSURE POINT CONCENTRATIONS 



FEMP-OU02-6 FINAL 
January 2 1, 1995 

THIS PAGE INTENTIONALLY LEFT BLANK 

V 

B-111- 163 



~ 

7- ._ 

I 

03.2-2d 
SOUTHFIELO 

EXPOSURE POINT.CONCENTRATIONS 
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SOUTHFIELD 
fXPOSURE POINT CONCENTRATIONS 



B3.2-2d 
SOUTHFIELD 

EXPOSURE POINT CONCENTRATIONS 

. .  I I I I I  

GMR SURFACE WATER 

I I I I I I I I I !  I 

I I I I I I I I I  
I I I I I I I I 1  

SF-EPC.XLS; 618194; 635 PM 



TABLE B A 2 d  
CURRENT, TRESPASSING YOUTH 

SOUTH FIELD SURFACE SOIL 

30.80 3.7E+02 7.8E-10 2.8E-07 
3.88 4.6E+01 1.OE-10 4.6E-09 
1.60 1.9E+01 3.6E-11 6.8E-1C 
142 1.7E+03 1.3E-12 2.2E-09 

4.41 5.2E+01 5%-11 2.9E-09 
13.80 1.6E+02 1.3E-11 2.1E-09 
3.99 4.7E+01 1.7E-10 8.0E-09 
8.66 1.OE+02 1.6E-11 1.6E-09 
0.89 l.lE+Ol 1.6E-11 1.7E-1C 
9.31 l . lE+M 2.8E-11 3.1E-04 

~~ 

Total Pathway: 4.4E-08 Total Pathway: 3.1E-07 

6.20 6.7E-08 7.3E-01 4.9E-08 
Bcnzo(g,h,i)pcrylcnc 6.20 6.7E-08 
BenzoQ)fluoranthenc 7.30 7.9848 7.3E-02 5.8E-05 

0.94 1.OE-08 4.3E+00 4.4E-0e 
24.58 2.7E-07 

Dibenzo(a,h)aothraccnc 1.90 2.1E-08 7.3E+00 1.5E-07 
0.01 l.lE-10 1.6E+01 1.7E-09 

Indcno(l,2,3cd)pyrcnc 6.00 6.5E-08 7.3E-01 4.7E-08 
2.30 2.58-08 

3.64E-07 6.9E-10 36.70 4.OE-07 

I I I  I 
Total Pathway: 3.7E-09 Total Pathway: 1.2E-06 

Total Rad + Chcm 4.8E-08 Total Rad + Chcm 1.5E-06 

FER\CRU2RI\ABQ\SFSOILTYXL$\6/6/94; 906 A M  



TABLE 8.3.24 
CURRENT, TRESPASSING YOUTH 
SOUTH FIELD SURFACE SOIL 

Carcinogenic Risk 

Inhalation of ParticulatedSoil 
Compound Conc'n in Air (pCi/m3) Intake Risk 

CS-137 4.9E-06 1.0E-02 1.9E-11 G - 1 3  
NP-237 2.1E-06 4.4E-03 2.98-08 1.3E-10 
PU-238 1.2E-06 2.4E-03 3.9E-08 9.3E-11 
PU-239/240 7.58-07 1.6E-03 3.8E-08 5.9E-11 
RA-226 3.1E-04 6.3E-01 7.0E-09 4.48-09 
RA-228 3.8E-05 8.0E-02 6.9E-10 5.5E-11 
SR-90 1.6E-05 3.3E-02 6.2E-11 2.OE-12 
TC-99 1.4E-03 2.9E+00 8.3E-12 2..4E-11 
TH-228 4.4845 9.1E-02 7.8E-08 7.1E-09 
TH-230 1.4E-04 2.8E-01 2.9E-08 8.28-09 
TH-232 4.0E-05 8.2E-02 l.lE-07 9.0E-09 
U-234 8.6E-05 1.8E-01 2.6E-08 4.6E-09 
U-2351236 8.8E-06 1.8E-02 2.5E-08 4.6E-10 
U-238 9.2E-05 1.9E-01 5.2E-08 9.9E-09 

IngestiodSoil 
Compound Conc'n (pCi/gJ Intake Risk 

CS-137 0.50 5.9E+OO 2.8E-11 1.7E-IO 
NP-237 0.21 2.5E+OO 2.2E-10 5.6E-10 
PU-238 0.12 1.4E+OO 2.2E-10 3.OE-10 
PU-2391240 0.08 9.0E-01 2.3E-10 2.1E-10 
RA-226 30.80 3.7E+02 7.8E-10 2.8E-07 
RA-228 3.88 4.6E+01 1.OE-10 4.6E-09 
SR-90 1.60 1.9E+01 3.6E-11 6.8E-10 
TC-99 142 1.7E+03 1.3E-12 2.2E-09 
TH-228 4.41 5.2E+01 5.5E-11 2.9E-09 
TH-230 13.80 1.6E+02 1.3E-11 2.1E-09 
TH-232 3.99 4.7E+01 1.7E-10 8.0E-09 
U-234 8.66 1.OE+02 '1.6E-11 1.6E-09 
U-235l236 0.89 I.lE+OI 1.6E-11 1.7E-10 
U-238 9.31 1.1E+O2 2.8E-11 3.1E-09 

5.15E-10 9.78-13 
7.20E-08 1.4E-10 1.5E+01 
5.45E-08 1.OE-10 6.1E-01 
9.31E-08 1.8E-10 6.1E+OO 
6.14E-08 1.2E-10 6.1E-01 
6.15E-08 1.2E-10 
7.23E-08 1.4E-10 6.1E-02 
9.33849 1.8E-11 8.4E+OO 
2.43E-07 4.6E-10 
1.88E-08 3.5E-11 6.1E+00 
9.90E-11 1.9E-13 1.6E+01 
5.948-08 l.lE-10 6.1E-01 
2.28E-08 4.3E-11 
3.64E-07 6.9E-10 

2.0E-09 

l.lE-09 
6.3E-11 

7.1E-11 

8.38-12 
1.5E-10 

2.2E-10 
3.OE-12 
6.8E-11 

Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

0.05 
7.27 
5.50 
9.40 
6.20 
6.20 
7.30 
0.94 

24.58 
1.90 
0.01 
6 .OO 
2.30 

36.70 

5.6E-10 
7.8E-08 
5.9E-08 
1 .OE-07 
6.78-08 ' 

6.78-08 
7.9E-08 
1 .OE-08 
2.7E-07 
2.1,E-08 

6.5E-08 
2.5E-08 
4.0E-07 

l.lE-10 

7.7E+00 4.3E-09 
1.8E+00 1.4E-07 
7.3E-01 4.3E-08 

7.3E+00 7.48-07 
7.3E-01 4.9E-08 

7.3E-02 5.8E-09 
4.3E+00 4.4E-08 

7.3E+00 1.5E-07 
1.6E+Ol 1.7E-09 
7.3E-01 4.78-08 

:: Total Pathway: 3.7E-09 Total Pathway: 1.2E-06 

Total Rad + Chem 4.8E-08 Total Rad + Chem 1.5E-06 

FER\CRUZRI\ABQ\SFSOILTY.MS\615/94; 7:07 PM 



TABLE B.3.2-4 
(continued) 

Carcin 

Dermal Contact/Soil 

Not applicable 

Total Pathway: 

1.3E-08 1 OE+01 1.3E-07 
7.48-09 1 OE+01 7.6E-0E 
1.7E-08 1.8E+00 3.2E-OE 

Benzo(a)anthracene 8.7E-OE 
1.5E-0)C 

Benzo(b)fluoranthene 9.8E-0E 
Benzo(g,h,i)perylene 4.48-06 
Benzo(k)fluoranthene 1.2E-0E 

2.2E-08 8 7E4E 
5.9E-07 

Dibenzo(a,h)anthracene 3 .OE-0)7 
14E-09 1.6E+01 23E-08 

Indeno( 1,2,3cd)pyrene 9.5E-08 
1.6E-06 
8.8E-07 

I I 
Total Pathway: 2.4E-06 

w c  Risk 

CS-137 1 1E-01 
NP-237 46E-02 43E-07 20E-08 
PU-238 2.5E-02 2.8E-11 6 9E-13 
PU-239l24 1.6E-02 2 7E-11 4 4E-13 
RA-226 6 6E+00 6 OE-06 3 9E-05 
RA-228 83E-01 2.9E-06 24E-06 
SR-90 34E-01 
TC-99 3OE+01 60E-13 18E-11 
TH-228 94E-01 56E-06 5.3E-06 
TH-230 2 9E+00 5 4E-11 16E-10 
TH-232 8.5E-01 85E-06 72E-06 
U-234 1 8E+00 3 OE-11 5 5E-11 
U-2351236 1 9E-01 2 4E-07 4 58-08 
U-238 2.OE+00 36E-08 728-08 

Total Pathway: 5.5E-05 

For PAHs and Be. dermal carcinogenic risks assumes IX he oral carcinogenic risk. 

Not applicable 

Total Pathway: 

Total Rad + Chem 2.4846 

Total 

2.1E-07 
2.0E-08 

2.7E-10 
4.0E-05 
2.4E-06 

2.2E-09 
5.3E-06 
l.lE-08 
7.3E-06 
6.3E-09 
4.6E-08 
8.5E-08 

- 

4.OE-10 

6.8E-10 

1.4E-07 
8.1E-08 
1.7E-07 
1.3E-07 
2.2E-06 
1 SE-07 

1.7E-08 
1.3E-07 

\ 4.5E-07 
2.5E-08 
1.4E-07 

FER\CRU2Rl\ABQ\SFSOILTY.XLS\6/5/94; 7:07 PM 



TABLE B.3.2-4 
(continued) 

SOUTH FIELD SURFACE SOIL 

Inhalation of ParticulateslSoil 
Compound Conc’n in Air (pCilm3) Intake RfDo Hazard 

CS-137 4.948-06 1 .OE-02 

4 
0 

IngestiodSoil 
Compound Conc‘n (pCi/eJ Intake RfTXo) Hazard 

CS-137 0.50 5.9E+00 

Non-carcinogenic Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

2.12E-06 
1.15E-06 
7.53847 
3.058-04 
3.84E-05 
1 S9E-05 
1.41E-03 
4.37E-05 
1.37E-04 
3.95E-05 
8.578-05 
8.80E-06 
9.22E-05 

4.4E-03 
2.4E-03 
1.6E-03 
6.3E-01 
8.0E-02 
3.3E-02 

2.9E+00 
911E-02 
2.8E-01 
8.2842 
1.8E-01 
1.8E-02 
1.9E-01 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

0.21 
0.12 
0.08 

30.80 
3.88 
1.60 

142 .OO 
4.41 

13.80 
3.99 
8.66 
0.89 
9.31 

2.5E+OO 
1.4E+00 
9.0E-01 

3.7E+02 
4.6E+01 
1.9E+01 
1.7E+03 
5.2E+01 
1.6E+02 
4.7E+01 
1.OE+02 
l.lE+Ol 
l.lE+02 

I I ,  

Total Pathway: Total Pathway: 

Compound Conc’n (rnglm3) - Intake RfDo Hazard 
Aroclor-1254 8.81E-10 9.78-12 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 

5.15E-10 
7.20E-08 
5.45848 
9.318-08 
6.14848 
6.158-08 
7.23E-08 
9.33E-09 
2.43E-07 
1.88E-08 

5.94E-08 
2.28E-08 
3.64E-07 

9.90E-11 

5.78-12 
7.9E-10 

1 .OE-09 
6.OE-10 

6.8E-10 
6.8E-10 
8 .OE- 10 
1.OE-10 
2.7E-09 
2.1E-10 
1.1E-12 
6.5E-10 
2.5E-10 
4.0E-09 

I 
Total Pathway: 

Total Rad + Chem 

Ingestioddoil 
Compound Conc’n (mglkg) Intake RfDo Hazard 

0 0 9  568-09 Aroclor-1254 
Aroclor-1260 005 3.38-09 
Arsenic 727  46E-07 30E-04 15E-0 
Benzo(a)anthracene 5 5 0  358-07 
Benzo(a)pyrene 9 4 0  59E-07 
Benzo@)fluoranthene 6 2 0  3 9E-07 
~Benzo(g,h,i)perylene 6 2 0  39E-07 
Benzo(k)fluoranthene 7 30 468-07 
Beryllium 0 9 4  59E-08 5OE-03 12EO 
Lead 2458 15E-06 
Dibenzo(a.h)anthracene 1 9 0  12E-07 
Dieldrin 0 0 1  63E-10 50E-05 13EO 
Indeno(l.2.3-cd)pyrene 6 0 0  38E-07 
Phenanthrene 230  14E-07 
TH-Total 3670 23E-06 

I 
Total Pathway: 1.5E-O 

Tom1 Rad + Chem 1.5E-03 

FER\CRUZRI\ABQ\SFSOILTY.XLS\6/5/94; 7:07 PM 



TABLE B.3.24 
(continued) 

Non-can 

Not applicable 

Total Pathway: . 
Chemical Haza 

Dermal ContacUSoil 
Compound Intake RfD(derm) Hazard 

Aroclor- 1254 7.4E-08 
Aroclor-1260 4.3E-08 
Arsenic 1.0E-07 2.9E-04 3.5E-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 2.6E-05 
Benzo(k)fluoranthene 
Beryllium 1.3E-07 5.OE-05 2.6E-0): 
Lead 3.4E-06 
Dibenzo(a,h)anthracene 
Dieldrin 8.3E-09 5.OE-05 1.7E-04 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 9.6E36 
TH-Total 5.1E-06 

FER\CRUZRI\ABQ\SFSOILTY.XLS\6/5/94; 7:07 PM 

ogenic Risk 

PU-2391240 16E-02 ’ 

RA-226 66E+00 

TH-230 2.9E+00 

2351236 1.9E-01 

Compound Intake RfD(o) Hazard 

1 I 

Total Pathway: 3.1E-03 

Total Rad + Chem 3.1E-03 

Not applicable 

Total Pathway: 

1.9E-03 

2.6E-03 

1.8E-04 



TABLE B.3.2-4 
(continued) 

I I 

46 
w 
c 
4 
N 

Comwud u c  
cs-137 i.ie-01 2.0e-06 2 . 1 ~ 4 7  
NP-237 4.6e-02 4.31507 2.0e-08 
PU-238 2.se-02 2 . 8 ~ 4 1  6 . 9 ~ ~ 1 3  
PU-23904 i .6~-02  2.7e-11 4 . 4 ~ 1 3  

RA-228 8.3e-01 2.9e-06 2.4~-06 
SR-90 3.4e-01 

~ ~ - 2 3 0  2 . 9 ~ + 0 0  5.4~-11 .i.6e-i0 
TH-232 ~.SE-OI 8.se-06 7.2e-06 
u-234 ~ . ~ E + o o  3.0~-11 5 .w- i i  
u-235036 i .9~-01 2.4e-07 4 . 5 ~ 4 8  
u-238 2 . 0 ~ + 0 0  3 . 6 ~ ~ 0 8  7 . 2 ~ 4 8  

RA-226 6.6E+00 6.0E-06 3.9E-05 

TC-99 3.OE+01 6.OE-13 1.8E-11 
TH-228 9.4E-01 5.6E-06 5.3E-06 

I I I  Dermal ContscUSoil External RadiatiodSoil I 

Not applicable 

Total Pathway: 

Not applicable 

Total Pathway: 

Bcnzo(a)anthraccne 

Bcnzo(b)fluoranthcne 
Bcmo(g,h,i)pcrylcnc 
Benzo(k)fluoranthcne 

Dibcnzo(a,h)anthraccnc 

Indcno(l,2,3-cd)pyrenc 

i.oe+oi 1.3~z-07 
~.oe+oi 7 .6~-08  
I .~E+OO 3.2~-08 

8.7~-08 
1.5E-06 
9.8E-08 

1.2E-08 
8.7E-08 

3 . 0 ~ 0 7  
i . 6 ~ + 0 1  2.38-08 

9.5E-08 

1.3e-08 
7 . 4 ~ 4 9  
1.7E-08 

4.4E-06 

2.21308 
5.9E-07 

1.4E-09 

1.6E-06 
a .8~-07 

I I 
Total Pathway: 2.4E-06 

. . . . . . . . . . . . . . . . . . . . . . . . 

External ~%diation/Soil 
:ompound RiJk 

Not applicable 

For PAHs and Be, dermal carcinogenic hkr =mea 1X Ihs oral carcinogenic risk. 
Total Rad + Chcm 2.4E-06 

Total Pathway: 

FER\CRUZRI\ABQ\SFSOlLn.XLS\6/6/94; 906 AM e 

Totnl - 
2.ie-07 

4 . 0 ~ 1 0  
2 . 7 ~ 1 0  
4.0e-05 
2.4e-06 
6 . 8 ~ - i o  
2 . 2 ~ 4 9  

7.3e-06 
6.3e-09 
4 . 6 ~ 0 8  
8.se-08 

2.0E-08 

5.3E-06 
l.lE-08 

1.4E-07 
8.1E-08 

1.3E-07 
2.28-06 
1.5E-07 

1.71247 

1.7e-08 

4.58-07 

1.3E-07 

2.5E-08 
1.4E-07 



46 
U 
H U 

c 
4 w 

C O ~ U n d  Conc'ninAic(vCilm3) fi Rfl>o Hazard 
CS-137 4.94E-06 l.OE-02 
NP-237 2.12E-06 4.4E-03 
PU-238 1.15E-06 2.4E-03 
PU-239R40 7.53E-07 1.6E-03 
RA-226 3.05E-04 6.3E-01 
RA-228 3.84E-05 8.0E-02 
SR-90 1.59E-05 3.3E-M 
TC-99 1.41E-03 2.9E+00 
TH-228 4.37E-05 9.1E-02 
TH-230 1.37E-04 2.8E-01 
TH-232 3.95E-05 8.2E-02 
U-234 8.57E-05 1.8E-01 
U-2351236 8.80E-06 1.8E-02 
U-238 9.22E-05 1.9E-01 

TABLE B3.2-d 
(continued) 

SOUTH FIELD: SURFACE SOIL 
Non-carcin 
Radintiom I 

I Inhalation of Particulates/Soil 

rnic Risk 

CS-137 0.50 5.9E+00 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
u-234 
U-235R36 
U-23 8 

0.21 2.5@+00 
0.12 1.4E+00 
0.08 9.0E-01 

30.80 3.7E+02 
3.88 4.6E+01 
1.60 1.9E+01 

142.00 1.7E+03 
4.41 5.2E+01 

13.80 1.6E+02 
.3.99 4.7E+01 

0.89 l.lE+Ol 
9.31 l.lE+02 

8.66 l.OE+m 

Total Pathway: 

7.27 4.6847 3.0E-04 1.5E-C 
Bcnzo(a)anthraccnc 5.50 3.5E-07 

9.40 5.98-07 
Bcnzo(b)fluomthcnc 6.20 3.98-07 
Bcnzo(g,h,i)perylcnc 6.20 3.9E-07 
BcnzoQfluoranthcoc 1.30 4.68-07 

24.58 1.92-06 
Dibenzo(a,h)anthraccnc 1.90 1.2E-07 

Indeno(l,2,3-cd)pyrent 6.00 3.88-07 
2.30 1.4E-07 

36.70 2.313-06 

0.94 5.9E-08 5.0E-03 1.2E-C 

0.01 6.3E-10 ' 5.0E-05 1.3E-O 

I I 
Total Pathway: Total Pathway: 1.5E-03 

Total Rad + Chcm Total Rad + Chcm 1.5E-03 

FER\CRUZRI\ABQ\SFSOILn.XLS\6/6/94; 906 AM 



TABLE B.3.2-4 
(continued) 

Intake RID(dcrm) Hazard Comwund - 
Amclor-1254 
Aroclor-1260 
Arsenic 
Bcnzo(a)mthmcenc 
Bcnzo(a)pyrene 
Bcnzo(b)fluoranthcnc 
Benzo(g,h,i)pcrylcnc 
Bcnzo(k)fluoranthenc 
Beryllium 
Lead 
Dibcnzo(a,h)anthracene 
Dieldrin 
Indcno(l,2,3-cd)pyrenc 
Phenanthrene 
TH-Total 

Not applicable 

PU-239t240 1.6E-02 
RA-226 6.6E+00 

TH-230 2.9E+00 

U-235/236 1.9E-01 

Total Pathway: Total Pathway: 

7.4E-08 
4.3848 
1.OE-07 2.9E-04 

2.6E-05 

1.3E-07 5.OE-05 
3.4E-06 

8.3E-09 5.OE-05 

9.68-06 
5.1E-06 

3.5E-04 

2.6E-03 

1.7E-04 

I I 
Total Pathway: 3.1 E-03 

Total Rad + Chem 3.IE-03 

External RadiationlSoil 
Comwud RfDlo) Hazard 

Not applicable 

Total Pathway: 

9E-03 

2.6E-03 

1.8E-04 

FER\CRU2RI\ABQ\SFSOILTY.XLS\6/6/94; 906 AM e 



TABLE B.3.2-5 
CURRENT, TRESPASSING YOUTH 
SOUTH FIELD: SURFACE WATER 

8.00E-01 
2.18E-02 

5.46E + 00 
6.90E-01 

1.16E+00 
1.67E+04 
1.40E+02 
1.23E+01 . 
1.5 1 E + 02 

1.7E+01 
4.8E-01 
1.2E+02 
1.5E+OI 
2.5E+01 
3.6E + 05 
3.1E+03 
2.7E+02 
3.3E+03 

2.2E-10 
2.2E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
1.3E-12 
1.6E-11 
1.6E-11 
2.8E-11 

3.8E-09 

9.3E-08 
1.5E-09 

1 .OE-10 

9.1E-10 
4.7E-07 
4.9E-08 
4.3E-09 
9.2E-08 

Not applicable 

Carcinogenic Risk 

I I 1  I 
Total Pathway: 7.2E-07 Total Pathway: 

IngestiodSurface Water I I  Dermal Contact/Surface Water 
Compound Conch (mg/L) Intake Wo) Risk 1 I Compound Intake SF(derm) Risk 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g .h,i)perylene 
Beryllium 
Dibenzo(a,h)anthrace 
Dieldrin 
Lead 
Phenanthrene 
U-Total 

6.8E-04 
1.4E-04 
1 .OE-04 
1.7E-05 
4.9E-04 
7.1E-05 
2.1E-05 
3.1E-05 
1.2E-02 

4.6E-01 
1.5E-01 

1.4E-08 1.8E+00 2.4E-08 
2.8E-09 7.3E-01 2.1E-09 
2.0E-09 7.3E+00 1.5E-08 
3.4E-10 7.3E-01 2.5E-10 
9.7E-09 
1.4E-09 4.3E+00 6.1E-09 
4.2E-10 7.3E+00 3.0E-09 
6.2E-10 1.6E+01 1.OE-08 
2.4E-07 
3.0E-06 
9.2E-06 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Dibenzo(a.h)anthrace 
Dieldrin 
Lead 
Phenanthrene 
U-Total 

2.0E-06 1.8E+00 
3.4E-04 
3.6E-04 
6.0E-05 
7.6E-03 
2.1E-07 
1.7E-04 
1.5E-06 1.6E+01 
1.4E-07 
1 .OE-01 
1.4E-03 

3.7E-06 
2.1E-09 
1 SE-08 
2 . 5 ~ - i a  

6.1E-09 
3 .OE-09 
2.3E-05 

3.8E-09 

9.3E-08 
1.5E-09 

1 .OE-10 

9.1E-10 
4.7E-07 
4.98-08 
4.3E-09 
9.2E-08 

3.7E-06 
4.1E-09 
3 .OE-08 
5.OE-10 

1.2E-08 
6.1E-09 
2.3E-05 

1 I 1  I 
.Total Pathway: 6.0E-08 Total Pathway: 2.7E-05 

FER\CRU2RI\ABQ\SFSWTY.XLS\6/5/94; 7:08 PM 
Total Rad + Chem 7.8E-07 Total Rad +-Chem 2.7E-05 Total: 2.8E-05 



TABLE B.3.2-5 
(continued) 

Compound 
NP-237 
PU-238 
RA-226 
RA-228 
SR-90 ' 

TC-99 
U-234 
U-2351236 
U-238 

Noncarcinogenic Hazard 

IngestiodSurface Water 
Conc'n (pCdL) Intake RfD(o) Hazard 

0.8 1.7E+01 
0 0  4.8E-01 
5 . 5 .  1.2E+02 
0.7 1.5E+01 
1.2 2.5E+01 

167000 3 6E+05 
140.0 3 lE+03 
12.3 2.78+02 

151.0 3.3E+03 

I I I  
Total Pathway: Total Pathway: 

Ingestiodburface Water I I  Dermal ContactlSurface Water 
Compound Conc'n(mg/L) Intake RfD(o) Hazard I I Compound Intake RfD(denn) Hazard 

Arsenic 
Benzo(a)anthracene 
Benzo( a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Dibenzo(a.h)anthrace 
Dieldrin 
Lead 
Phenanthrene 
U-Total 

6.88-04 
1.4E-04 
1 .OE-04 
1.7E-05 
4.98-04 
7.1E-05 
2.1 E-05 
3.1 E-05 
1.2E-02 

4.6E-01 
1.5E-01 

7.9E-08 3.0E-04 2.6E-04 
1.6E-08 
1.2E-08 
2.0E-09 
5.6E-08 
8.2E-09 5.0E-03 1.6E-06 
2.4E-09 
3.6E-09 5.OE-05 7.38-05 
1.4E-06 
1.8E-05 
5.4E-05 3.0E-03 1.8E-02 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g .h.i)perylene 
Beryllium 
Dibenzo(a,h)anthrace 
Dieldrin 
Lead 
Phenanthrene 
U-Total 

1.2E-05 2.98-04 4.1E-02 
2.0E-03 
2.1E-03 
3.5E-04 
4.48-02 
1.2E-06 5.OE-05 2.4E-02 
9.68-04 
8.5E-06 5.0E-05 1.7E-01 
8.3E-07 
5.9E-01 
7.9E-03 1.5E-04 5.3E+01 

I 
Total Pathway: 1.8E-02 Total Pathway: 5.3E+OI 

4.1 E-02 

2.4E-02 

1.7E-01 

5.3E+OI 

FER\CRUZRl\ABQ\SFSWTY.XLS\6/5/94; 7:08 PM 
Total Rad + Chem 1.8E-02 Total Rad + Chem 5.3E+01 



TABLE B.3.2-6 
CURRENT, TRESPASSING YOUTH 

SOUTH FIELD: SEDIMENT 
Carcinogenic Rrrk 

NP-237 
PU-238 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

2.10E-01 7.9E-01 
1.16E-01 4.3E-01 

3.08E+01 1.2E+02 
3.898+00 1.5E+01 

1.55E-01 5.8E-01 
6.19E+Ol 2.3E+02 
8.15E+00 3.1E+01 

8.388-01 3.1E+00 
8.77E+00 3.3E+01 

2.2E-10 
2.2E- 10 
7.8E- IO 
1 .OE-10 
3.6E-11 
1.3E-12 
1.6E-11 
1.6E-11 
2.8E-11 

1.7E-10 
9.6E-11 
9.0E-08 
1 SE-09 
2.1E-11 
3.OE-10 
4.9E-10 
5.OE-11 
9.2E-10 

I 
Total Pathway: 9.3E-08 

Not applicable 

Total Pathway: 

2.1E-08 18E+00 39E-0 
2 7E-08 1.4E-0 

2.45E+01 8 3E-08 7 1E-07 
2.798+01 9.58-08 8.1E-07 

Benzo(a)anthracene 

Dibenzo(a.h)anthracene 
17E-09 

Total Pathway: 3.7E-07 Total Pathway: 3 OE-0 

PU-238 8 3E-03 2.8E-11 2.38-13 
RA-226 22E+00 6.0E-06 13E-05 
RA-228 2.8E-01 29E-06 8OE-07 

TC-99 44E+00 60E-13 2 6E-12 
5 8E-01, 3.OE-11 1.7E-11 

U-2351236 6.OE-02 2 4 E M  1.4E-08 
6.2E-01 36E-08 2.28-08 

Total Pathway: 1.4E-05 

External RadiariodSediment 

No1 applicable 

I 
Total Pathway: 

6.68-09 

1.3E-05 
8.1E-07 

9.6E-11 

2.1E-11 
3.OE-10 
5.1E-10 
1.4E-08 
2.3848 

4.78-07 
3.1E-08 

8.2E-08 
2.88-08 

1.4E-08 
5.2E-10 
4.78-08 

For PAHr and Be. dermal carcinogenic risks ~SSUIIICS I X  the oral carcinogenic risk. 
Total Rad + Chem 4.6E-07 Total Rad + Chem 3.0E-07 Total Rad + Chem 1.4E-05 

FER\CRUZRI\ABQ\SFSEDTY. XLS\6/5/94; 7:09 PM 



TABLE B.3.2-6 
(continued) 

Non-carctnogentc Hazard 

2.10E-01 7.9E-01 
1.16E-01 4.3E-01 

3.08E+01 1.2E+02 
3.898+00 1.5E+O1 

1.55E-01 5.8E-01 
6.19E+01 2.38+02 
8.15E+00 3.1E+01 

8.38841 3.1E+00 
8.778+00 3.3E+01 

I 

1 Total Pathway: 

9.2E-04 
3.2E-03 

5.58-04 

2 .OE-04 

I2E-07 29E-04 43E-04 
16E-07 5.OE-05 328-03 

2 45E+01 4 9E-07 

Benzo(a)anthracene 550E+00 11E-07 Benzo(a)anthracene 

Dibenzo(a.h)anthracene 1 90E+00 3 8E-08 Dibenzo(a.h)anthracene 
97E-09 5OE-05 19E-04 

2 30E+00 4 6E-08 

Total Pathway 6 7E-04 Total Pathway 4 2E-03 

Total Rad + Chem 6 7E-04 Total Rad + Chem 4 2E-03 Toral 4 9E-03 



FER\CRU2RnABQ\SFSLOFRF.XIS\6/S194; 7:W PM 

TABLE B.3.2-7(a) 

SOUTH FIELD SURFACE SOIL 
Carcinogenic Risk 

CURRENT, OFF-PROPERTY RESIDENT FARMER 

Total - 
8 OE-13 
5 3E-10 
3 8E-10 
2.4E-10 
18E-08 
2 3E-10 

1 17E-06 14E-01 6.2E-11 8.4E-12 
1 04E-04 1 2E+01 8 3E-12 1 OE-10 

2 9E-08 
3 4E-08 
3 7E-08 
19E-08 
1 9E-09 
4 1E-08 

Total Pathway 1 8E-07 

5.3E-10 
3.8E-10 
2.4E-10 
1.8E-08 
2.3E-10 
8.4E-12 
1.OE-10 
2.9E-08 
3.4E-08 
3.7Eb8 
I .9E-08 
1.9E-09 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h ,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l,2,3cd)pyrene 
Phenanthrene 
TH-Total 

6.51E-11 4.2E-12 
3.80E-11 2.5E-I2 
5.32E-09 3.4E-10 1.5E+01 
4.02E-09 2.6E-10 6.1E-01 
6.88E-09 4.5E-10 6.1E+00 
4.54E-09 2.9E-10 6.1E-01 
4.54E-09 2.9E-10 
5.34E-09 3.5E-10 6.1E-02 
6.89E-I0 4.5E-11 8.4E+00 
1.80E-08 1.2E-09 
1.39E-09 9.OE-11 6.1E+00 
7.32E-12 4.7E-I3 1.6E+01 
4.39E-09 2.8E-10 6.1E-01 
1.68E-09 l.lE-10 
2.69E-08 1.7E-09 

5.2E-09 

2.7E-09 
1.6E-10 

1.8E-10 

2.1E-11 
3.8E-10 

5.5E-10 
.7.6E-12 
1.7E-10 

5.2E-09 
1.6E-10 
2.7E-09 
1.8E-10 

2.1E-11 
3.8E-10 

5.5E-10 
7.6E-I2 

I 1.7E-10 

I 
Total Pathway: 9.4E-09 

Total Rad + Chem 1.9E-071 Tor& 1 . Y E 4  

. 



TABLE B.3.2-7(a) 
(continued) 

I FER\CRU2RI\ABQ\SFSLOFRF,XLS5/5/94; 7:W PM 

Noncarcinogenic Hazard 

284E-06 33E-01 
117E-06 14E-01 
104E-04 12E+O1 
3 238-06 3.7E-01 
I01E-05 12E+00 
292E-06 34E-01 
633E-06 73E-01 
649847 75E-02 

Inhalation of Particulates/Soil 
Compound Conch (malm31 Intake RfDo Hazard 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Benzo( k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

6.51E-11 4.2E-12 
3.80E-11 2.5E-12 
5.32E-09 3.4E-10 
4.02E-09 2.6E-10 
6.88E-09 4.5E-10 
4.54E-09 2.9E-10 
4.54849 2.9E-10 
5.34E-09 3.5E-10 
6.898-10 4.5E-11 
1.80E-08 1.2E-09 
1.398-09 9.OE-11 
7.32E-12 4.7E-13 
4.39E-09 2.8E-10 
1.68E-09 l.lE-10 
2.69E-08 1.7E49 

I 
Total Pathway: 

Total Rad + Chem 1 Tora1.c 1 
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TABLE B.3.2-7(%) 
CURRENT, OFF-PROPERTY RESIDENT CHILD 

SOUTH FIELD SURFACE SOIL 
Carcinogenic Risk 

S7E-07 3.3E-04 2.9E-08 9.6E-12 
.49E-08 1.8E-04 3 9E-08 7.OE-12 
.56E-08 1.2E-04 3.8E-08 4.4E-12 
.25E-05 4 7E-02 7.0E-09 3.3E-10 
.84E-06 6.0E-03 6 9E-10 4.1E-12 

1.04E-04 2.2E-01 8.3E-12 1.8E-12 
3.23E-06 6 8E-03 7.8E-08 5.3E-10 

Total Pathway: 3.3E-09 

Inhalation of Particulates/Soil 
Intake Risk Compound Conc'n (mdm3) - 

iroclor-1254 6 51E-11 3.6E-13 
iroclor- 1260 3.8OE-ll 2.1E-13 
irsenic 5.32E49 2.9E-11 1.5E+01 4.4E-10 
knzo(a)anthracene 4.02E-09 2.2E-11 6.1E-01 1.3E-11 
knzo(a)pyrene 6 88E-09 3.8E-11 6.1E+00 2.3E-10 
knzo(b)fluoranthene 4.54E-09 2.5E-11 6.1E-01 1.5E-11 
3enzo(g,h,i)perylene 4.54E-09 2.5E-11 
3enzo(k)fluoranthene 5.34E-09 2.9E-11 6.1E-02 1.8E-12 
3eryllium 6.89E-10 3.8E-12 8.4E+00 3 2E-11 
Rad 1 80E-08 9.9E-11 
Xbenzo(a,h)anthracene 1.39E-09 7.68-12 6.1E+00 4 6E-11 
k l d r i n  7.32E-12 4.OE-14 1.6E+01 6.4E-13 
ndeno(1,2,3cd)pyrene 4.39E-09 2 4E-11 6.1E-01 1.5E-11 
'henanthrene 1.68E-09 9.2E-12 
TH-Total 2.69E-08 1.5E-10 

Total Pathway: 7.9E-1( 

1 5e-14 
9.6E-12 
7 .OE-12 
4.4E-12 
3.3E-10 
4.1E-12 
1.5E-13 
1.8E-12 
5.3E-10 
6.2E-10 
6.7E-10 
3.5E-10 
3.4E-11 
7.4E-10 

4.4E-10 
1.3E-11 
2.3E-10 
1.5E-11 

1.8E-12 
3.2E-11 

4.6E-11 
6.4E-13 
1 5e-11 

Total Rad + Chem 4.1E-09) Toral: 4 . 1 E d  



.’ .. 
5 .  

‘Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 

FER\CRUZRI\ABQ\SFSLOFRC.XIS\6/5/94; 7: 10 PM e 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

TABLE B.3.2-7(b) 
(continued) 

Noncarcinogenic Hazard 

3.65E-07 
1.57847 
8 498-08 
5 56E-08 
2 25E-05 
2.84E-06 
1 17E-06 
104E-04 
3.23E-06 
1.01E-05 
2 92846 
6 338-06 
6.49E-07 
6.8 1 E 4 6  1.4E-02 

Total Pathway: 

7.7844 
3.3E-04 
1.8E-04 
1.2E-04 
4.7E-02 
6.0E-03 
2.5E-03 
2.2E-01 
6.8E-03 
2.1E-02 
6.1E-03 
1.3E-02 
1.4E-03 

2.4E-12 
3.4E-10 
2.6E-10 
4.4E-10 
2.9E-10 
2.9E-10 
3.4E-10 
4.4E-11 
1.2E-09 
8.9E-11 
4.7E-13 
2.8E-10 
l.lE-10 
1.7E-09 

Chemical Hazard 
Inhalation of ParticulateslSoil 

Compound Conc’n (malm31 wR1D[I)w 
Aroclor- I254 6 51E-11 4 2E-12 

3 80E-I 1 
5.32E-09 
4 02E-09 
6 88E-09 
4.54E-09 
4.54E-09 
5.34849 

I80E-08 
1398-09 

4 39E-09 
I68E-09 
2 698-08 

6 89E-10 

7 328-12 

- Total 

I 

I I 
Total Pathway: 

Total Rad + Chem 1 Total: 1 

e 



TABLE B.3.2-8(a) 

SOUTH FIELD BEEF AND MILK @USr AFFECTED) 
CURRENT OFF-PROPERTY FARMER 

' 

Radi 
IngestionlBeef 

CS-137 3.60E-04 6 6E-01 2 8E-11 1 9E-11 

PU-238 1.66E-09 3.1E-06 2 2E-10 
PU-239/240 1.19E-09 2 2E-06 2.3E-IO 
FA-226 2.46E-04 4.SE-01 7 8E-10 

Compound Conc'n in Beef(pCi/k@ w 
NP-237 2.80E-07 5.1E-04 2.2E-IO 

FA-228 2.31E-05 4.2842 1 OE-10 
SR-90 1 22E-05 2.2E-02 3 6E-11 
TC-99 2 91E-02 5.4E+Ol 1 3E-12 
TH-228 5 90E-07 l.lE-03 5.5E-11 
TH-230 1.08E-05 2 OE-02 1 3E-11 
TH-232 3 13E-06 5 8E-03 1.7E-10 
U-234 4.03E-05 7 4E-02 1.6E-11 
U-2351236 4 13E-06 7.6E-03 1.6E-11 
U-238 4 348-05 8 OE-02 2.8E-11 

Total Pathway. 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(1 ,Z,f-cd)pyrene 
Phenanthrene 
TH-Total 

1.1E-l? 
6.7E-1C 
5.OE-1C 
3.5E-1C 
4.2E-12 
8.1E-13 
7.OE-11 
6 .OE- 14 
2.6E-12 
9.8E-12 
1.2E-12 
1.2E-12 
2.2E-12 
4.5E-1C 
- 

1.25E-07 5.1E-10 7.7E+00 4.0E-09 
2.44E-06 2.5E-09 7.7E+00 1.9E-08 

Benzo(a)anthracene 1.628-06 1.7E-09 7.3E-01 1 2E-09 
7.48E-06 7.7E-09 7.3E+00 5.6E-08 
5.08E-06 5.2E-09 7.3E-01 3.8E-09 

Benzo(g, h , i)per y lene 6.46E-05 6.6E-08 
Benzo(k)fluoranthene 3.64E-05 3.7E-08 7.3E-02 2.7E-09 

6.32E-07 6.5E-10 1.8E+00 l.lE-09 

4.20E-08 4.3E-11 4.3E+00 1.9E-10 
2.00E-07 2.OE-10 

Dibenzo(a,h)anthracene 8.37E-06 8.6E-09 7.3E+00 6.3E-08 

Indeno(l.2,3-cd)pyrene 1.42E-05 1.5E-08 7.3E-01 l.lE-08 
2.47E-12 2.5E-15 1.6E+01 4 1E-14 

5 02E-08 5 2E-11 
2.88E-08 3 OE-11 +* , . .  

I 
62 .- Total Pathway: 1.6E-0; 

CARCINOGENIC RISK 

1.26E-04 9.3E-01 2 8E-11 2.6E-11 
2.55E-08 1.9E-04 2.2E-10 4.lE-14 
3.33E-10 2.4846 2.2E-10 5.4E-16 
2.37E-10 1.7E-06 2.3E-10 4 OE-16 
4.43E-04 3.3E+00 7.8E-10 2 5E-09 
4.18E-05 3.1E-01 1.OE-10 3.1E-11 
6.11E-05 4.5E-01 3 6E-11 16E-11 
3.43E-02 2.5E+02 1.3E-12 3.3E-10 
5 02E-07 3.7E-03 5.5E-11 2.OE-13 

2.61E-06 1.9E-02 1.7E-10 3.3E-12 
1 21E-04 8.9E-01 1.6E-11 1.4E-11 

8.99E-06 6.6E-02 1.3E-11 8.6E-13 

Total Pathway: 3.0E-09 
cal Risk 

I IneestiodMilk 

7.7 1 E 4 7  
,' 1.90E-08 
5.15E-07 
2.38E-06 
1.61E-06 
2.05E-05 
1.15E-05 

1.66E-07 
2.66E-06 

4.52E-06 
1.61E-08 
2.40E-08 

3.78E-11 

7.80E-13 

3.2E-09 
7.8E-11 
2.1E-09 
9.8E-09. 
6.6E-09 
8.4E-08 
4.7E-08 
1.6E-13 
6.8E-10 
l.lE-08 

1.9E-08 

9.9E-11 

3.2E-15 

6.6E-11 

7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3E-02 
4.3E +00 

7.3E+00 
1.6E+01 
7.3E-01 . 

2.4E-08 

1 SE-09 
7.1E-08 
4.8E-09 

3.5E-09 
6.7E-13 

8.0E-08 
5.1E-14 
1.4E-08 

1.4E-10 

I 
Total Pathway: 2.OE-0' 

Total Rad + Chem 1.6E-07 

Total - 
* 4.4E-11 

1 SE-13 
1.2E-15 
9.OE-16 
2.9E-09 

1.7E-11 
3.5E-11 

4 .OE- 10 
2.6E-13 
l.lE-12 
4.2E-12 
1 SE-11 
1.6E-12 
2.9E-11 

7.1E-09 
4.4E-08 
1.3E-09 
2.8E-09 
1.3E-07 
8.6E-09 

6.2E-09 
1.9E-10 

1.4E-07 
9.28-14 
2.4E-08 

Total Rad + Chem 2.1E-07 
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TABLE B.3.2-8(a) 
(continued) 

NONCARClNOGENlC HAZARD 

2.8E-07 5.1E-04 2.55E-08 1.9E-04 
1.7E-09 3.1E-06 3.33E-10 2.4E-06 
1.2E-09 2.2E-06 2.37E-10 1.7E-06 
2.5E-04 4.5E-01 4.43E-04 3.3E+00 
2.3E-05 4.2E-02 4.18E-05 3.1E-01 
1.2E-05 2.2E-02 6.11E-05 4.5E-01 
2.9E-02 5.4E+01 3.43842 2.5E+02 
5.9E-07 l.lE-03 5.02E-07 3.7E-03 
1.1E-05 2.0E-02 8.998-06 6.6E-02 
3.1E-06 5.8E-03 2.61E-06 1.9E-02 
4.OE-05 7.4E-02 1.21E-04 8.9E-01 

Total Pathway: 

IngestiodBeef 
Comoound Conc'ninBeef(ma/kg) RfDo Hazard 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

4.0E-07 4.1E-10 
2.4E-06 2.5E-09 

1.6E-06 1.7E-09 
7.5E-06 7.7E-09 
5.1E-06 5.2E-09 
6.5E-05 6.6E-08 
3.6E-05 3.7E-08 

6.3E-07 6.5E-10 3.0E-04 2.2E-06 

4.2E-08 4.3E-11 5.0E-03 8.6E-09 
2.0E-07 2.OE-10 
8.4E-06 8.6E-09 

1.4E-05 1.5E-08 
2.5E-12 2.5E-15 5.OE-05 5.1E-11 

5.0E-08 5.2E-11 
2.9E-08 3.OE-11 

1 
Total Pathway: 2.2E-06 

. . . . . . . . . . . . . ... 

IngestionlMilk 
Compound Conc'n inMilk (rnn/L) RfDo 

Aroclor-1254 1.2E-07 5.1E-10 
Aroclor-1260 7.7E-07 3.2E-09 

Benzo(a)anthracene 5.2E-07 2.1E-09 
Benzo(a)pyrene 2.4E-06 9.8E-09 
Benzo@)fluoranthene 1.6E-06 6.68-09 
Benzo(g,h.i)perylene 2.1E-05 8.4E-08 
Benzo(k)fluoranthene 1.2E-05 4.7E-08 

Arsenic 1.9E-08 7.8E-11 3.0E-04 2.6E-07 

Beryllium 3.8E-11 1.6E-13 5.0E-03 3.1E-11 
Lead 1.7E-07 6.8E-10 
Dibenzo(a.h)anthracene 2.7E-06 l.lE-08 

Indeno(l.2,3-cd)pyrene 4.5E-06 1.9E-08 
Dieldrin 7.88-13 3.2E-15 5.OE-05 6.4E-I 1 

Phenanthrene 1.6E-08 6.6E-11 
TH-Total 2.4848 9.9E-11 

Total Pathway: 2.6E-0' 

Total - 

2.4E-06 

8.7E-09 

1.1 E-10 

Total Rad + Chem 2.2846 Total Rad + Chem 2.6E-07) Total: 2.- 
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TABLE B.3.2-8@) 

SOUTH FIELD BEEF AM) MILK (DUST AFFECTED) 
CURRENT OFF-PROPERTY CHILD 

1 22E-05 7 4E-04 3 6E-11 2 7E-14 

Total Pathway 1 5E-11 
Chei 

IngestionlBeef 
Compound Conc'n in Beef(mE/k& Risk 

Aroclor-1254 3 958-07 6.3E-11 7 7E+00 4.8E-IO 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene . 
Benzo@)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 

1 
Total Pathway: 2.5E-0E 

2.44E-06 
6.32E-07 
1.62E-06 
7.48846 
5.08E-06 
6.46E-05 
3.64E-05 
4.208-08 
2.00E-07 
8.378-06 

1.42E-05 
5.02E-08 
2.88E-08 

2.47E-12 

3.9E-10 
1 .OE-10 
2.6E-10 
1.2E-09 

1 .OE-08 
5.8E-09 
6.7E-12 
3.2E-11 
1.3E-09 

2.3E-09 

8.1E-10 

3.9E-16 

8.OE-12 
4.6E-12 

7.7E +00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3842 
4.3E+00 

7,3E+00 
1.6E+01 
7.3E-01 

3.0E-09 
1.8E-10 

8.7E-09 
1.9E-10 

5.9E-10 

4.2E-10 
2.9E-11 

9.7E-09 

1'.6E-09 
6.3E-15 

CARCINOGENIC RISK 

4 18E-05 60E-02 1 OE-10 60E-12 
6 11E-05 8 7E-02 3 6E-11 3 1E-12 

Total Pathway 5 8E-10 

Total Rad + Chem 2.5E-08 
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cal Risk 
Ingestion/Milk 

Compound Conc'n inMilk cma/L) Risk 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l,Z,3cd)pyrene 
Phenanthrene 
TH-Total 

1.25E-07 
7.71E-07 
1.90E-080 
5.15E-07 
2.38E-06 
1.61E-06 
2.05E-05 
1.15E-05 

1.668-07 
2.66E-06 
7.8OE-13 
4.52E-06 
1.61E-08 
2.40E-08 

3.78E-11 

4.7E-10 
2.9E-09 

1.9E-09 
8.9E-09 
6.0E-09 
7.7E-08 
4.3E-08 

7.1E-11 

1.4E-13 
6.2E-10 
9.9E-09 

1.7E-08 
2.9E-15 

6.OE-11 
9.OE-11 

7.7E+00 3.6E-09 
7.7E+00 2.2E-08 

7.3E-01 1.4E-09 
7:3E+00 6.5E-08 

7.3E-01 4.4E-09 

1.8E+00 1.2E-10 

7.3E-02 3.1E-09 
4.3E+00 6.1E-13 

7.3E+00 7.2848 
1.6E+01 4.7E-14 
7.3E-01 1.2E-08 

I 
Total Pathway: 1 .BEG 

5.7E-12 
1.2E-14 
1.3E-16 
9.5E-37 
5.1E-10 
6.1 E-12 
3.2E-12 
6.6E-11 
4.1E-14 
1.8E-13 
6.7E-33 
2.8E-12 
2.9E-13 
5.3E-12 

4.1E-09 
2.5E-08 

1.6E-09 
7.3E-08 
5.0E-09 . 

3.68-09 

3 .OE-IO 

2.9E-11 

8.2E-08 

1.4E-08 ' 
5.38-14 

Total Rad + Chem 1.8E-07 



TABLE B.3.2-8(b) 
(continued) 

NP-237 2.8847 1.7E-05 
PU-238 1.7E-09 1 .OE-07 
PU-2391240 1.2E-09 7.2E-08 
RA-226 2.5E-04 1.5E-02 
RA-228 2.3E-05 1.4E-03 
SR-90 1.2E-05 7.4E-04 
TC-99 2.9E-02 1.8E+00 
TH-228 5.9E-07 3.6E-05 
TH-230 I.lE-05 6.6E-04 
TH-232 3.1E-06 1.9E-04 
U-234 4.0E-05 2.5E-03 
U-2351236 4.1E-06 2.5E-04 
'U-238 4.38-05 2.6E-03 

Total Pathway: 

NONCARCINOGENIC HAZARD 

3.6844 2.2E-02 1.26844 1.8E-01 
NP-237 2.55E-08 3.6E-05 
PU-238 3.33E-10 4.8847 
PU-239l240 2.378-10 3.48-07 
RA-226 4.43E-04 6.3E-01 
RA-228 4.18E-05 6.0E-02 
SR-90 6.11E-05 8.7E-02 
TC-99 3.43E-02 4.9E+01 
TH-228 5.02E-07 7.2E-04 
TH-230 8.99E-06 1.3E-02 
TH-232 2.61E-06 3.7E-03 
U-234 1.21E-04 1.7E-01 
U-235l236 1.24E-05 1.8E-02 
U-238 1.30E-04 1.9E-01 

Aroclor-I260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
'Indeno(l.2.3-cd)pyrene 
Phenanthrene 
~TH-Total 

4.5E-09 
1.2E-09 
3.0E-09 
1.4E-08 
9.4E-09 
1.2E-07 
6.7E-08 
7.8E-11 
3.7E-10 
1.6E-08 

2.6E-08 
4.6E-15 

9.3E-11 
5.3E-11 

3.0E-04 3.9E-0 

5.0E-03 1.6E-0 

5.0E-05 9.2E-1 

2.4E-06 
6.3E-07 
I .6E-06 
7.5E-06 
5.1E-06 
6.5E-05 
3.6845 
4.2E-08 
2.0E-07 
8.4E-06 

1.4E-05 
5.0E-08 
2.9E-08 

2.5E-12 

Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l,2.3-cd)pyrene 
Phenanthrene 
TH-Total ' 

7.7E-07 
1.9E-08 
5.28-07 
2.4E-06 
1.6E-06 
2.1E-05 
1.2E-05 

1.7E-07 
2.7E-06 

4.58-06 
1.6E-08 
2.48-08 

3.8E-11 

7.88-13 

3.4E-08 

2.2E-08 
1 .OE-07 
7.0E-08 
8.9E-07 
5 .OE-07 

7.2E-09 
1.2E-07 

2.0E-07 

1 .OE-09 

8.2E-10 3.0E-04 2.78-06 

1.6E-12 5.0E-03 3.3E-IO 

3.48-14 5.0E-05 6.8E-10 

7.OE-10 

I I 1  

Total Pathway: 3.9E-06 Total Pathway: 2.7E-0t 

Total Rad + Chem 3.9E-06 
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6.7846 

1.6E-08 

7.7E-10 

~ o t a )  Rad + Chem 2 . 7 ~ 4 6 1  TOIO~: 6 . 7 ~ d l  



TABLE B.3.2-9 (a) 
CURRENT OFT-PROPERTY FARMER 

SOUTH FIELD: HOME GROWN PRODUCE (Dum AFFECTED) 
CARCINOGENIC RISK 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.52E-07 5.0E-01 
7.76E-08 ,1.5E-01 
4.16E-08 8.2E-02 
2.728-08 5.4E-02 
1.13E-05 2.2E+01 
1.39E-06 2.7E+00 
6.42E-07 1.3E+00 
5.36E-05 l . lE+02 
1.58846 3.1E+00 
5.05E-06 9.9E+00 
1.46E-06 2.9E+00 
3.10E-06 6.1E+00 
3.18E-07 6.3E-01 
3.34E-06 6.6E+00 

2.8E-11 
2.2E- 10 
2.2E-10 
2.3E- 10 
7.8E-10 
1.OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E- 1 1 
2.8E-11 

I .4E-11 
3.4E-11 
1.8E-1 I 
1.2E-11 

2.7E- 1C 
4.6E-11 
1.4E-IC 
1.7E-1C 
1.3E-1C 
4.9E-lC 
9.8E-11 
1 .OE-ll 
1.8E-lC 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.10E-07 2.2E-01 
7.71E-08 8.1E-02 
4.158-08 4.3E-02 
2.72E-08 2.8E-02 
l.llE-05 1.2E+01 
1.38E-06 1.4E+00 
6.01E-07 6.3E-01 
5.20E-05 5.4E+01 
1.53E-06 1.6E+00 
4.99E-06 5.2E+00 
1.44E-06 1.5E+00 
3.10E-06 3.2E+00 
3.188-07 3.3E-01 
3.338-06 3.5E+00 

I 

2.8E-11 6.1E-12 
2.2E-10 1.8E-11 
2.2E-10 9.5E-12 
2.3E-10 6.5E-12 
7.8E-10 9.1E-09 
1.OE-10 1.4E-10 
3.6E-11 2.3E-11 
1.3E-12 7.1E-11 
5.5E-11 8.8E-11 
1.3E-11 6.8E-11 
I . ~ E - I O  2 .6~-1a  
1.6E-11 5.2E-11 
1.6E-11 5.3E-12 
2.8E-11 9.7E-11 

I 1 1  1 
Total Pathway: 1.6E-09 Total Pathway: 9.9E-09 

IngestiodVegetables 
Compound Conc'n-Vea. (malkg) U S F ( o ) &  

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene ' 

Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthrace 
Dieldrin 
Indeno(l,2,3-cd)pyre . 
Phenanthrene 
TH-Total 

1.21E-07 1.3E-10 7.7E+00 

3.21846 3.5E-09 1.8E+00 
2.12E-06 2.3E-09 7.3E-01 
3.51E-06 3.9E-09 7.3E+00 
2.30E-06 2.5E-09 7.3E-01 
2.24E-06 2.5E-09 
2.74E-06 3.0E-09 7.3842 

9.20E-06 1.0E-08 

3.11E-08 3.4E-11 7.7E+00 

3.62E-07 4.OE-10 4.3E+00 

6.95E-07 7.6E-10 .7.3E+00 
1.24E-08 1.4E-11 1.6E+01 
2.20E-06 2.4E-09 7.3E-01 
8.73E-07 9.6E-10 
1.34E-05 1.5E-08 

1 .OE-09 

6.2E-09 
1.7E-09 
2.8E-08 
1.8E-09 

2.6E-10 

2.2E-10 
1.7E-09 

5.6E-09 

1.8E-09 
2.2E-10 

Total Pathway: 4.9E-01 

Total Rad + Chem 5.0E-08 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g ,h ,i)perylene 
Benzo(k)fluoranthene 

Dibenzo(a.h)anthrace 

Indeno(l.2.3-cd)pyre 

6.99E-08 
2.40E-08 
2.86E-06 
2.02E-06 
3.40E-06 
2.24E-06 
2.2 1 E-06 
2.66E-06 
3.48E-07 
8.98846 
6.83E-07 
7.38E-09 
2.15E-06 
8.23E-07 
1.33E-05 

4.1E-11 
1.4E-11 
1.7E-09 
1.2E-09 
2.0E-09 
1.3E-09 
1.3E-09 
1.6E-09 

5.2E-09 
2 .OE- 10 

4.OE-10 
4.3E-12 
1.3E-09 
4.8E-10 
7.8E-09 

7.7E+00 
7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 \ 

7.3E-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-0 1 

3.1E-10 
l.lE-10 
2.98-09 

1.5E-08 
8.6E-10 

9.5E- 10 

l.lE-10 
8.7E-10 

2.9E-09 
6.9E-11 
9.2E-10 
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Total - 
2.OE-11 
5.1E-11 
2.8E-11 
1.9E-11 
9.1E-09 
4.2E-10 
6.8E-11 
2.1E-10 
2.6E-10 
2 .OE- 10 
7.4E-10 
1.5E-10 
1 SE-11 
2.8E-10 

1.3E-09 
3.7E-10 
9.1E-09 
2.6E-09 
4.3E-08 
2.8E-09 

3.3E-10 
2.68-09 

8.5E-09 
2.9E- 10 
2.78-09 

Total Pathway: 2.5E-08 

Total Rad + Chem 3.48481 Total: 8.5E-081 



TABLE B.3.2-9 (a) 

(continued) 

NOA 

RfDo Hazard 
CS-137 2.5E-07 
NP-237 7.8848 
PU-238 4.2E-08 
PU-2391240 2.7E-08 

RA-228 1.4E-06 

TC-99 5.4E-05 
TH-228 1.6E-06 
TH-230 5 .OE-06 
TH-232 1.5E-06 
U-234 3.1E-06 
U-2351236 3.2E-07 
U-238 3.3E-06 

SR-90 6.4E-07 

Total Pathway: 

IngestiodVegetables 
Compound Conc'n-Veg. (mg/kpJ RfDo Hazard 

Aroclor-1254 1.2E-07 1.3E-10 
Aroclor-1260 3.1E-08 3.4E-11 
Arsenic 3.2E-06 3.5E-09 3.OE-04 1.2E-0 
Benzo(a)anthracene 2.1E-06 2.3E-09 

Benzo(b)fluoranthene 2.3E-06 2.5E-09 

Benzo(k)fluoranthene 2.7E-06 3.0E-09 

Benzo(a)pyrene 3.58-06 3.9E-09 

Benzo(g,h,i)perylene 2.2E-06 2.58-09 

'Beryllium 3.6E-07 4.OE-10 5.0E-03 8.OE-0 
9.2E-06 1.OE-08 

Dibenzo(a,h)anthrace 6.9E-07 7.6E-10 
Dieldrin 1.2E-08 1.4E-11 5.0E-05 2.7E-U 
Indene( 1.2.3-cd)pyre 2.2E-06 2.4E-09 

TH-Total 1.3E-05 1 SE-08 
Phenanthrene 8.7E-07 9.6E-10 

Total Pathway: 1.2E-C 

Total Rad + Chem 1.2E-05 

WINOGENIC HAZARD 

Compound Conc'n-Fruit(pCi/kpJ Intake RfDo 
CS-137 2.10E-07 
NP-237 7.7 1E-08 
PU-238 4.15E-08 

2.72E-08 
RA-226 1.1 1E-05 

1.38E-06 
1 SR-90 
TC-99 5.20E-05 
TH-228 1.53E-06 
TH-230 4.99E-06 

1.44E-06 
U-234 3.10E-06 
U-235/236 3.18E-07 

PU-239/240 

RA-228 
6.01E-07 

TH-232 

Total Pathway: 

11 Hazard 
IngestiodFruit 

Compound Conc'n-Fruit b a l k &  RfDo Hazard 
Aroclor- 1254 
Aroclor- 1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthrace 
Dieldrin 
Indeno(l.2.3-cd)pyre 
Phenanthrene 
TH-Total 

6.99E-08 
2.40E-08 
2.86E-06 
2.02E-06 
3.40E-06 
2.248-06 
2.2 1 E-06 
2.66E-06 
3.48E-07 
8.988-06 
6.83E-07 
7.38E-09 
2.15E-06 
8.23E-07 
1.33E-05 

4.1E-11 
1.4E-11 
1.7E-09 3.OE-04 5.68-06 
1.2E-09. 
2.0E-09 
1.3E-09 
1.3E-09 
1.6E-09 
2.OE-10 5.0E-03 1.OE-12 
5.2E-09 
4.OE-10 
4.3E-12 5.0E-05 2.2E-I6 
1.3E-09 

7.8E-09 
4.8E-10 

I 
Total Pathway: 5.6846 

Total - 

1.7E-05 

Total Rad + Chem 5.6E-06 
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TABLE B.3.2-9 (b) 

CURRENT OFF-PROPERTY CHILD 
SOUTH FIELD: HOME GROWN PRODUCE (DUST AFFECTED) 

CARCINOGENIC RISK 

Compound 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conch-Veg. (pCilkg) - Intake 
2.52E-07 2.1E-02 
7.76E-08 6.5E-03 
4.16E-08 3.5E-03 
2.72E-08 2.3E-03 
1.13E-05 9.5E-01 
1.39E-06 1.2E-01 
6.42E-07 5.4E-02 
5.36E-05 4.5E+00 
1.58E-06 1.3E-01 
5.05E-06 4.2E-01 
1.46E-06 1.2E-01 
3.10E-06 2.6E-01 
3.18E-07 2.7E-02 
3.34E-06 2.8E-01 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

5.9E-13 
1.4E-12 
7.7E-13 
5.3E-13 

1.2E-11 
1.9E-12 
5.9E-12 
7.3E-12 
5.5E-12 
2.1E-11 
4.2E-12 
4.3E-13 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

2.10E-07 
7.7 1 E 4 8  
4.15E-08 1 

2.728-08 
1.1 1 E-05 
1.38E-06 
6.01E-07 
5.20845 
1.538-06 
4.99E-06 
1.448-06 
3.10E-06 
3.18E-07 

2.7E-02 
9.98-03 
5.3E-03 
3.5E-03 
1.4Ef00 
1.8E-01 
7.7E-02 

6.7E+00 
2.0E-01 
6.4E-01 
1.9E-01 
4.0E-01 
4.1E-02 

2.8E-11 7.5E-13 
2.2E-10 2.28-12 
2.2E-10 1.2E-12 
2.3E-10 8.OE-13 
7.8E-10 1.1E-09 
1 .OE-10 1.8E-11 
3.6E-11 2.8E-12 
1.3E-12 8.78-12 
5.5E-11 1.lE-I1 
1.3E-11 8.38-12 
1.7E-10 3.2E-11 
1.6E-11 6.4E-12 
1.6E-11 6.5E-13 

Chem 
IngestiodVegetables 

Compound \ Conc'n-Veg. (mglkg,) - Intake Risk 
Aroclor- 1254 1.21E-07 2.6E-11 7.7E+00 2.OE-IO 
Aroclor- 1260 3 llE-08 6.88-12 7.7E+00 5.3E-11 
Arsenic 3 21E-06 7.OE-10 1.8E+00 1.2E-09 
Benzo( a)anthracene 2.12E-06 4.6E-10 7.3E-01 3.4E-10 
Benzo(a)pyrene 3.51E-06 7.7E-10 7.3E+00 5.6849 
Benzo(b)fluoranthene 2.30E-06 5.OE-10 7.3E-01 3.7E-10 
Benzo(g.h.i)perylene 2.248-06 4.9E-10 
Benzo(k)fluoranthene 2 74E-06 6.OE-IO 7.3E-02 4.4E-11 
Beryllium 3 62E-07 7 9E-11 4.3E+00 3.4E-10 
Lead 9.20846 2.0E-09 
Dibenzo(a, h)anthrace 6.958-07 1.5E-10 7.3E+00 1 1E-09 
Dieldrin 1 24E-08 2 7E-12 1.6E+01 4 4E-11 
Indeno(l,2,3cd)pyre 2.20E-06 4.8E-IO 7.3E-01 3.5E-10 
Phenanthrene 8.738-07 1.9E-10 
TH-ToUl 1.34E-05 2.9E-09 

Total Pathway: 9.7E-09 

Total Rad + Chem 9.8E-09 
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a1 Risk I 
. IngestiodFruit 

Compound Conch-Fruit (rnalkd !ntake Risk 
Aroclor- 1254 .6.99E-08 2.3E-11 7.7E+00 1.8E-10 
Aroclor- 1260 2.40848 8.OE-12 7.7E+00 6.2E-11 
Arsenic 2.86E-06 9.6E-10 1.8E+00 1.7E-09 
Benzo(a)anthracene 2.02E-06 6.8E-10 7.3E-01 4.9E-10 
Benzo(a)py rene 3.40E-06 l.lE-09 7.3E+00 8.3E-09 
Benzo(b)fluoranthene 2.24E-06 7.5E-10 7.3E-01 5.5E-10 
Benzo(g,h,i)perylene 2.21E-06 7.4E-10 
Benzo( k)fluoranthene 2.66E-06 8.9E-10 7.38-02 6.5E-11 
Beryllium 3.48E-07 1.2E-10 4.3E+00 5.OE-10 
Lead 8.98E-06 3.0E-09 
Dibenzo(a,h)anrhrace 6.838-07 2.3E-10 7.3E+00 1.7E-09 
Dieldrin . 7.388-09 2.58-12 1.6E+01 4.OE-11 
Indeno( 1.2.3-cd)pyre 2.15846 7.2E-10 7.3E-01 5.3E-10 
Phenanthrene 8.23E-07 2.8E-10 
TH-Total 1.33845 4.5E-09 

Total Pathway: 1.4E-0 

Total Rad + Chem 1.5E-08 

Total - 
1.3E-12 
3.6E-12 
1.9E-12 
1.3E-12 
l.lE-09 
2.9E-11 
4.78-12 
1.5E-11 
1.8E-11 
1.4E-11 
5.2E-11 
1.lE-11 
l.lE-12 
2.OE-11 

3.8E-10 
l.lE-10 
2.9E-09 
8.3E-10 
1.4E-08 
9.2E-10 

1.1 E-10 
8.4E-10 

2.8E-09 
8.3E-11 
8.8E- 10 



TABLE B.3.2-9 (b) 

(continued) 

Aroclor-1254 6.99E-08 2.7E-10 
Aroclor-1260 2.40E-08 9.4E-11 
Arsenic 2.86E-06 l.lE-08 3.OE-04 3.78-05 
Benzo(a)anthracene 2.028-06 7.9E-09 
Benzo(a)pyrene 3.40E-06 1.3E-08 
Benzo(b)fluoranthene 2.24E-06 8.7849 
Benzo(g,h,i)perylene 2.218-06 8.7E-09 
Benzo(k)fluoranthene 2.66E-06 1.0E-08 
Beryllium 3.48E-07 1.4E-09 5.0E-03 6.8E-12 
Lead . 8.98E-06 3.5E-08 
Dibenzo(a, h)anthrace 6.83E-07 2.7E-09 

Indeno( 1.2.3-cd)pyre 2.15E-06 8.4E-09 
Phenanthrene 8.23E-07 3.2E-09 
TH-Total 1.33845 5.2E-08 

Dieldrin 7.38E-09 2.9E-11 5.0E-05 1.4E-15 

c 

- ,' 

46 
U CI U 

c 
\o 
0 

NONCA 

IngestiodVegetables 
Compound Conch-Veg. (pCi/k& Intake RfDo Hazard 

CS-137 2.5E-07 2.1E-02 
NP-237 7.8E-08 6.58-03 
PU-238 4.2E-08 3.58-03 
PU-2391240 2.7E-08 2.38-03 

9.5E-01 
RA-228 1.4E-06 1.2E-01 
SR-90 6.48-07 5.4E-02 
TC-99 ' 5.4E-05 4.5E+00 
TH-228 1.6E-06 1.3E-01 
TH-230 5.0E-06 4.2E-01 
TH-232 1.5E-06 1.2E-01 

U-235/236 3.2E-07 2.7E-02 
U-238 3.3E-06 2.8E-01 

v i 3 4  3.1E-06 2.6E-01 

Total Pathway: 

'CINOGENIC HAZARD 

IngesaodFruit 
ComDound Conc'n-Fruit(pCdk& Intake RfDo Hazard 

3-137  2.10E-07 2.7E-02 
NP-237 7.71E-08 9.9E-03 
PU-238 4.15E48 5.3E-03 
PU-239/240 2.72E-08 3.5E-03 
RA-226 l.llE-05 1.4E+00 
RA-228 1.38E-06 1.8E-01 
SR-90 6.01E-07 7.7E-02 
rc-99 5.20E-05 6.7E+00 
l?l-228 1.53846 2.0E-01 
l?l-230 4.99E-06 .6.4E-01 
TH-232 1.44E-06 1.9E-01 
U-234 3.10E-06 4.0E-01 
U-2351236 3.18E-07 4.1E-02 
U-238 3.33E-06 4.3E-01 

Total Pathway: 

Aroclor-1254 
Aroclor- 1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthrace 
Dieldrin 
Indeno(l,2,3-cd)pyre 
Phenanthrene 
TH-Total 

1.2E-07 
3.1E-08 

2.1E-06 
3.5E-06 
2.3E-06 

3.2E-06 

2.2E-06 
2.7E-06 
3.6E-07 
9.2E-06 
6.9E-07 
1.2E-08 
2.2E-06 

1.3E-05 
8.7E-07 

3.1E-10 
8.OE-11 
8.28-09 3.OE-04 
5.4E-09 

5.9E-09 
5.7E-09 
7.0E-09 

2.4E-08 

9.OE-09 

9.2E-10 5.0E-03 

1.8E-09 
3.2E-11 5.0E-05 
5.68-09 
2.2E-09 
3.48-08 

2.7E-0 

1.8E-0 

6.4E-0 

Total Pathway: 2.8E-05 

Total Rad + Chem 2.8845 
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6.58-05 

1.8E-07 

6.48-07 

Total Rad + Chem 3.7E-05 
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5 

Y c1 Y 

c 

TABLE B.3.2-10 
CURRENT USER OF MILK AND MEAT 

SOUTH FIELD BEEF AND MILK (DUST AFFECTED) 
CARCINOGENIC RISK 

10 5.OE-13 
10 6.5E-15 
10 4.9E-15 
10 3.1E-08 

4.15E-01 3.1E+03 1.3E-12 4.0E-09 

Total Pathway: 5.5E-09 Total Pathway: 3.6E-08 

Benzo(a)anthracene 
910E-05 9 3 8 6 8  73E+00 68E-07 

Benzo@)fluoranthene 6 17E-05 6 3E-08 7 3E-01 4 6E-08 
Benzo(g.h,i)perylene 7 86E-04 8 1E-07 
Benzo(k)fluoranthene 443E-04 45E-07 73E-02 33E-08 

5 12E-07 5 3E-10 4 3E+00 2 3E-09 
243E-06 25E-09 

Dibenzo(a,h)anthracene 102E-04 1 OE-07 73E+00 76E-07 

Indeno(l,2,3cd)pyrene 173E-04 18E-07 7.3E-01 13E-07 
2 91E-11 3 OE-14 1 6E+01 4 8E-13 

A '  
Phenanthrene 
TH-Total 

6.12E-07 6.3E-10 
3.51E-07 3.6E-10 

I 
Total Pathway: 2.OE-0f 

Total Rad + Chem 2.0E-06 

FER\CRU2RnABQ\SMWUS,XLS\6/6/94; 3:42 PM 

Risk 
Ingestiodhlil k 

Compound Conc'n inMilk (mdL) Intake Risk 
4roclor-1254 
4roclor-1260 
4rsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
[ndeno(l,2,3uJ)pyrene 
Phenanthrene 
M-Total 

1 S2E-06 
9.40E-06 
2.3 1 E47 
6.28E-06 
2.89E-05 
1.96E-05 
2.50E-04 
1.40E-04 

2.02E-06 
3.23E-05 

5.50E-05 
1.97847 
2.92E-07 

4.6 1 E-1 0 

9.21E-12 

6.2E-09 
3.9E-08 

2.6E-08 
1.2E-07 
8.1E-08 
1 .OE-06 
5.8E-07 

8.3E-09 
1.3E-07 

2.3E-07 

9.5E-10 

1.9E-12 

3.8E-14 

8.1E-10 - 1.2E-09 

'7.7E+00 
7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3E-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

4.8E-08 
3.0E-07 
1.7E-09 
1.9E-08 
8.7E-07 
5.9E-08 

4.2E-08 
8.1E-12 

9.7E-07 

1.6E-07 
6.1E-13 

Total Pathway: 2.5E-01 

5.4E-10 
1.9E-12 
1.5E-14 
l.lE-14 
3.5E-08 
4.3E-IO 
2.1E-11 
4.8E-09 
3.2E-12 
1.4E-11 
5.2E-11 
1.9E-10 
1.9E-11 
3.5E-10 

\ 

8.6E-08 
5.3E-07 
1 SE-08 
3.4E-08 
1 SE-06 
l.lE-07 

7.5E-08 
2.3E-09 

1.7E-06 

2.9E-07 
l.lE-12 

Total Rad + Chem 2.5E661 Total: 4.5E4361 



TABLE B.3.2-10 
(continued) 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

NONCARCINOGENIC HAZARD 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g , h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
TH-Total 

Ingestiodeef 
Compound Conc'n in Beef(pCi/kg) & RfDo Hazard 

CS-137 4.4E-03 8.OE+00 
NP-237 3.4E-06 6.3E-03 
PU-238 2.0E-08 3.7E-05 
PU-239R40 1.4E-08 2.7E-05 
RA-226 3.0E-03- 5.5E+00 
RA-228 2.8E-04 5.2E-01 
SR-90 1.5E-05 2.7E-02 
TC-99 3.5E-01 6.58+02 
TH-228 7.2E-06 1.3E-02 
TH-230 1.3E-04 2.4E-01 

3.8E-05 7.0E-02 
4.9E-04 9.0E-01 

U-235R36 5.0E-05 9.2E-02 

TH-232 
U-234 

U-238 5.3E-04 9.7E-01 
Total Pathway: 

NP-237 3.10E-07 2.3E-03 
PU-238 4.04E-09 3.0E-05 
PU-239R40 2.89849 2.1E-05 
RA-226 5.40E-03 4.OE+01 
RA-228 5.08E-04 3.7E+00 
SR-90 7.41E-05 5.4E-01 
TC-99 4.15E-01 3.1E+03 
TH-228 6.10E-06 4.5842 
TH-230 l.10E-04 8.0E-01 
TH-232 3.17E-05 2.3E-01 
U-234 1.47E-03 l.lE+Ol 
U-235R36 1.51E-04 l.lE+OO 
U-238 1.58E-03 1.2E+O1 

4.8E-06 4.9E-09 
3.0E-05 3.1E-08 

2.OE-05 2.0E-08 
9.1E-05 9.3E-08 
6.2E-05 6.38-08 
7.9E-04 8.1E-07 
4.4844 4.5847 

2.4E-06 2.5E-09 
1 .OE-04 1 .OE-07 
2.9E-11 3.OE-14 5.OE-05 6.OE 
1.7E-04 1.8E-07 

7.78-06 7.9849 3.0E-04 2.6E. 

5.1E-07 5.3E-10 5.0E-03 1.1E 

6.1E-07 6.3E-10 
3.5E-07 3.6E-10 

I Conc'n in Milk (rna/L) & RID(o) Hazard Compound 
1 SE-06 6.2E-09 
9.4846 3.98-08 

6.3E-06 2.6E-08 
2.9E-05 1.2E-07 
2.0E-05 8.1E-08 
2.56-04 1 .OE-06 
1.4E-04 5.8E-07 

2.0E-06 8.38-09 
3.2E-05 1.3E-07 

5.5E-05 2.3847 

2.9E-07 1.2E-09 

2.3E-07 9.5E-10 3.0E-04 3.2E-06 

4.6E-10 1.9E-12 5.OE-03 3.8E-10 

9.28-12 3.8E-14 5.OE-05 7.6E-10 

2.0E-07 8.lE-10 

1 I I  
Total Pathway: 2.6E-05 Total Pathway: 3.2E-01 

Total Rad + Chem 2.6E-05 

2.9E-05 

l.lE-07 

1.4E-09 

Total Rad + Chem 3.28-06) ToIol: 3 . 0 E 4  

FER\CRU2RI\ABQ\SMKMTS.XLn6/6/94; 3142 PM 



TABLE B.3.2-11 
CURRENT, GROUNDSKEEPER 

SOUTHFIELD SOIL 

7.6E-02 6.7E+00 2.3E-10 1.5E-09 
3.1E+01 2.7E+03 7.8E-10 2.1E-06 

3.8E-05 67E-01 3.9E+00 3.4E+02 1.OE-10 3.4E-08 
1.6E-05 2 8E-01 16E+00 1.4E+02 3.6E-11 5.0E-09 
1.4E-03 2.5E+01 14E+02 1.2E+04 1.3E-12 1 6E-08 
4.4E-05 2.5E+01 4.4E+00 3 9E+02 5.5E-11 2.1E-08 
1.4E-04 76E-01 1.4E+01 1.2E+03 1.3E-11 1.6E-08 
4 OE-05 2.4E+00 4.OE+00 3 5E+02 17E-10 5 9E-08 
8.68-05 6.9E-01 8 7E+00 7.6E+02 1 6E-11 1 2E-08 

8.9E-01 7 8E+01 1 6E-11 1 2E-09 

Total Pathway 2 3E-06 Total Pathway 2.3846 

Risk - Intake Compound Conc'n (ma/m31 - 
Aroclor-1254 8.8E-10 8.6E-12 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b) flioranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 

/ Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

5.2E-10 
7.2E-08 
5.5E-08 
9.3E-08 
6.1E-08 
6.28-08 
7.2E-08 
9.38-09 
2.4E-07 
1.9E-08 
9.9E-11 
5.9E-08 
2.3E-08 
3.6E-07 

5.OE-12 
7.OE-10 
5.3E-10 
9.1E-10 
6.OE-10 
6.OE-10 
7:1E-10 
9.1E-11 
2.4E-09 
1.8E-10 
9.78-13 
5.8E-10 
2.2E-10 
3.6E-09 

lSE+Ol 
6.1E-01 

6.1 E +00 
6.1E-01 

6.1E-02 
8.4E +00 

6.1E+00 
1.6E+01 
6.1E-01 

l.lE-08 
3.3E-1C 
5.6E-09 
3.7E-1C 

4.3E-11 
7.7E-1C 

1.1E-0)S 
1 SE-11 
3.5E-1C 

Benzo(a)anthracene 

Benzo@)fluoranthene 
Benz0k.h. i)perylene 
Benzo(k)fluoranthene 

Dibenzo(a.h)anthracene 

Indeno(l.2.3cd)pyrene 

Conc'n (malkg) 
8.9E-02 
5.2E-02 

7.3E+00 
' 5.5E+00 

9.4E+00 
6.2E+00 
6.2E+00 
7.3E+00 

9.4E-01 
2.5E+01 
1.9E+00 

1 .OE-02 
6.OE+00 
2.3E+00 
3.7E +01 

Intake 
4.4E-09 
2.5E-09 
3.6E-07 
2.7E-07 
4.6E-07 
3 .OE-07 
3 .OE-07 
3.6E-07 
4.6E-08 
1.2E-06 
9.3E-08 
4.9E-10 
2.9E-07 
l.lE-07 
1.8E-06 

7.7E+00 
7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3842 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

Risk 
3.4E-08 
2.0E-08 
6.2E-07 
2.0E-07 
3.4E-06 
2.2E-07 

2.6E-08 
2.0E-07 

6.8E-07 
7.8E-09 
2.1E-07 

- 

I I 
Total pathway 1.9E-08 

Total Rad + Chem 2.3E-06 

Total Pathway 5.6E-66 

Total Rad + Chem 7.9E-06 

FER\CRU2RNAH\SFSLGK.XLS; 6/5/94; 7: 14 PM 



TABLE B.3.2-11 
(continued) 

* 

CARCINOGENIC RISK 

Aroclor-1254 
Aroclor-I260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 

CARCINOGENIC RISK 

I 4.OE-01 2.0E-06 8.OE-071 

I Chemical Risk 

NP-237 1.7E-01 4.3E-07 
PU-238 9.3E-02 2.8E-11 
PU539M40 6.1E-02 2.7E-11 
RA-226 2.5E+01 6.0E-06 
RA-228 3.1E+00 2.9E-06 
SR-90 1.3E+00 

TH-228 3.5E+00 5.6E-06 

TH-232 3.2E+00 8.5E-06 

U-2351236 7.1E-01 2.4E-07 

I.IE+02 6.OE-13 TC-99 

m-230 l.lE+OI 5.4E-11 

6.9E+00 3.OE-11 U-234 

U-238 7.4E+00 3.6E-08 2.7E-07) 
Total Pathway 2.0E-04 

7.48-08 
2.68-12 
1.6E-12 
1 SE-04 
9.OE-06 

6.8E-11 
2.OE-0: 

2.7E-0: 

1.7E-0; 

6.OE-1( 

2.1E-l( 

I Dermal Contact/Soil 
Intake SF(derm1 . Risk - Compound 

1 SE-08 
8.8E-09 
2.0E-08 

5.2E-06 

2.68-08 
6.9847 

1.7E-09 

1.9E-06 
1 .OE-06 

1.OE+01 1.5E-07 
I.OE+Ol 9.0E-08 
1.8E+00 3.8E-08 

2.0E-07 
3.4E-06 
2.2E-07 

2.6E-08 
2.0E-07 

6.8E-07 
1.6E+01 2.7E-08 

2.1E-07 

I I 
Total Pathway 5.2E-06 

Total Rad + Chem 5.2E-06 
For PAHs and Be, dermal carcinogenic risk assumes IX he oral carcmogcnic risk. 

External RadiationlSoil 
Risk - :ompound intake 

Not applicable 

Total Pathway: 

Total 

8.OE-07 
7.9E-08 
3.0E-09 

' 2.0E-09 
1 SE-04 
9.0E-06 
5.1E-09 
1.6E-08 
2.2E-05 
3.8848 
2.7E-05 
3.0E-08 
2.1E-07 
3.0E-07 

Total 

1.9E-07 
l.lE-07 
6.7E-07 
3.98-07 
6.7E-06 
4.4E-07 

5.2E-08 
4.0E-07 

1.4E-06 
3.5E-08 
4.3E-07 

Total Rad + Chem 2 . 0 E - 0 4 7 1  

FER\CRU2RNAH\SFSLGK,XLS; 6/5/94; 7:14 PM 



TABLE B.3.2-11 
(continued) 

F 
U U Y 

NONCARCINOGENIC HAZARD 

1.2E-06 20E-02 1.2E-01 1 OE+01 
7.5E-07 1.3E-02 7.6E-02 6 7E+00- 
3 1E-04 5.3E+00 3 1E+01 2 7E+03 
3 8E45 6.7E-01 3.9E+00 3.4E+02 
1.6E-05 2 8E-01 1.6E+00 1.4E+02 
1.4E-03 2.5E+01 14E+02 12E+04 
4.4E-05 7.6E-01 4 4E+00 3 9E+02 
14E-04 24E+00 1.4E+01 12E+03 
4.0E-05 69E-01 4 OE+OO 3.58+02 
86E-05 1.5E+00 8 7E+00 7.6E+02 

Total Pathway Total Pathway 

5.2E-10 1.4E-11 52E-02 7.1E-09 
7.2E-08 2.0E-09 7.3E+00 1 OE-06 30E-04 33E-03 

Benzo(a)anthracene 55E-08 15E-09 Benzo(a)anthracene 55E+00 75E-07 
938-08 2.6E-09 9.4E+00 13E-06 

Benzo@)fluoranthene 6 1E-08 17E-09 Benzo@)fluoranthene 6.2E+00 8.5E-07 
Benzo(g , h , i)pery lene 6.28-08 17E-09 Benzo(g,h,i)perylene 62E+00 85E-07 
Benzo(k)fluoranthene 72E-08 20E-09 Benzo(k)fluoranthene 7.3E+00 1.OE-06 

9 3E-09 2 6E-10 94E-01 1.3E-07 5.0E-03 26E-05 
24E-07 67E-09 2.5E+01 3 4E-06 

Dibenzo(a.h)anthracene 19E-08 5.2E-10 Dibenzo(a,h)anthracene 19E+00 26E-07 
9.9E-11 2.7E-12 1 OE-02 1.4E-09 5.0E-05 2.7E-05 

Indene( 1.2.3-cd)pyrene 59E-08 16E-09 Indene( 1.2.3cd)pyrene 6OE+OO 8 2E-07 
23E-08 62E-10 

Total Pathway 

Total Rad + Chern 

Total Pathway 3.4E-03 

Total Rad + Chern 3.4E-03 

FER\CRU2RIUAH\SFSLGK.XLS; 6/5/94; 7:14 PM 



TABLE B.3.2-11 
(continued) 

NONCARCINOGENIC HAzllRD 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

Not Applicable 

4.2E-08 
2.5E-08 
5.78-08 2.9E-04 

1 SE-05 

7.4E-08 5.OE-05 
1.9E-06 

4.7E-09 5.OE-05 

5.4E-06 
2.9E-06 

2.0E-0 

1 SE-0 

9.5E-C 

I 
Total Pathway 1 .SEX 

Total - 

Total - 

3.5E-03 

1 SE-03 

1.2E-04 \ 

Total Rad + Chem 1.8E-03~Turul: 5.2E-031 

FER\CRUZRNAH\SFSLGK.XLS; 615194; 7:14 PM 



TABLE B.3.2-12(a) 
FUTURE, OFF-PROPERTY FARMER (Private Ownership) 

SOUTH FIELD SURFACE SOIL 

2.9E-11 
1.9E-08 
1.4E-08 
8.7E-09 
6.5E-07 
8.1E-09 

3.5E-09 
1 .OE-06 
1.2E-06 
1.3E-06 
6.8E-07 
6.7E-08 

3.OE-10 

Carcinogenic Risk 

. 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

1.30E-05 1.5E+00 
5.56E-06. 6.4E-01 
3.02E-06 3.5E-01 
1.98E-06 2.3E-01 
8.01E-04 9.3E+01 
1.01E-04 1.2E+01 
4.16E-05 4.8E+00 
3.69E-03 4.38+02 
1.15E-04 1.3E+01 
3.59844 4.2E+01 
1.04E-04 1.2E+01 
2.25E44 2.6E+Ol 
2.318-05 2.7E+00 

1.9E-11 
2.9E-08 
3.9E-08 
3.8E-08 
7.0E-09 
6.9E-10 
6.2E-11 
8.3E-12 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 

U-238 2.42E-04 2.8E+01 5.2E-08 1.5E-06 
Total Pathway: 6.5E-06 

1.5E+01 1.8E-07 
6.1E-01 57E-09 

2.44E-07 16E-08 6 1E+00 96E-08 
Benzo(b)fluoranthene 1.61E-07 1.0E-08 6.1E-01 6.4E-09 
Benzo(g,h .i)perylene 1.61E-07 1.0E-08 
Benzo(k)fluoranthene 1 90E-07 1.2E-08 6 1E-02 7 5E-10 

2 45E-08 1.6E-09 8.4E+00 1.3E-08 
6.39E-07 4.1E-08 

Dibenzo(a,h)anthracene 4.94848 3.2849 6.1E+00 2.0E-08 

Indeno(l,2,3cd)pyrene 156E-07 1 OE-08 6.1E-01 62E-09 
, 2.60E-10 1 7E-11 1.6E+01 2.7E-10 

5.98E-08 3 9E-09 
9.54E-07 6 2E-08 

Total - 
2.9E-11 
1.9E-08 
1.4E-08 
8.7E-09 
6.58-07 
8.1E-09 

3.5E-09 
1 .OE-06 
1.2E-06 
1.3E-06 
6.8E-07 
6.78-08 
1 SE-06 

3.OE-10 

1.8E-07 
5.7E-09 
9.6E-08 
6.4E-09 

7.5E-10. 
1.3E-08 

2.0E-08 

6.2E-09 
2.7E-10 

I I 
Total Pathway: 3.3E-07 

Total Rad + Chem 6.8E-06 

FER\CRU2RI\ABQ\SFSLOFFF.XLS\6/5/94; 7: 14 PM 



TABLE B.3.2-12(a) 
(continued) 

I FER\CRU2RI\ABQ\SFSLOFFF,XLS\6/5/94; 7: 14 PM 

1 

Non-carcinogenic Hazard 

46 
U U U 

ii 

CS-137 1.30E-05 
NP-237 5.56E-06 
PU-238 3.028-06 
PU-2391240 1.98846 
RA-226 8.01 E 4 4  
RA-228 1.01E-04 
SR-90 4.16E-05 
TC-99 3.69E-03 
TH-228 1.15E-04 
TH-230 3.59E-04 
TH-232 1.04E-04 
U-234 2.25E-04 
U-2351236 2.31845 
U-238 2.42E-04 

Total Pathway: 

Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 

Indeno(l.2.3cd)pyrene 

2.31E-09 1.5E-10 
I .35E-09 8.7E-11 
1.89E-07 1.2E-08 
1.43E-07 9.3E-09 
2.44E-07 1.6E-08 
1.61E-07 1 .OE-08 
1.61E-07 1 .OE-08 
1.90E-07 . 1.2E-08 
2.45E-08 1.6E-09 
6.39E-07 4.1E-08 
4.948-08 3.2E-09 

1.56E-07 1 .OE-08 
5.98E-08 3.9E-09 
9.54E-07 6.2E-08 

2.60E-10 1.7E-11 

I I 
Total Pathway: 

Total Rad + Chem Total: 1 
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TABLE B.3.2-12@) 
FUTURE, OFF-PROPERTY C H n D  (Private Ownership) 

SOUTH FIELD SURFACE SOIL 

NP-237 5.56E-06 1.2E-02 2.9E-08 
PU-238 3.02E-06 6.3E-03 3.9E-08 
PU-2391240 1.98E-06 4.2E-03 3.8E-08 
RA-226 8.01E-04 1.7E+00 7.0E-09 
RA-228 1.01E-04 2.1E-01 6.9E-10 
SR-90 4.16E-05 8.7E-02 6.2E-11 
TC-99 3.69E-03 7.7E+00 8.3E-12 
TH-228 1.15E-04 2.4E-01 7.8E-08 
TH-230 3.59E-04 7.5E-01 2.9848 
TH-232 1.04E-04 2.2E-01 l.lE-07 
U-234 2.25E-04 4.7E-01 2.6E-08 
U-2351236 2.31E-05 4.9E-02 2.5E-08 
U-238 2.42E-04 5.1E-01 5.2E-08 

Carcinogenic Risk 

Comoound Conc’n inAir (pCi/m3) Intake Risk 
CS-137 1.30E-05 2 7E-02 1 9E-11 5.2E-13 

3.4E-10 
2 . 5 ~ - i a  
i . 6 ~ - i a  
1.2E-08 
1.5E-10 
5.4E-12 
6.4E-11 
1.9E-08 
2.2E-08 

1.2E-08 
1.2E-09 
2.6E-08 
1.2E-07 

2.4~-08 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno( 1,2,3Cd)py rene 
Phenanthrene 
TH-Total 

2.31E-09 
1.35E-09 
1.89E-07 
1.43E-07 
2.44847 
‘1.6 1 E 4 7  
1.61E-07 
1.90E-07 
2.45E-08 
6.39E-07 
4.94E-08 
2.60E- 10 
1 S6E-07 
5.98E-08 
9.54E-07 

1.3E-11 
7.4E-12 
1 .OE-09 

1.3E-09 
7.8E-10 

8.8E-10 
8.8E-10 
1 .OE-09 

3.5E-09 
1.3E-10 

2.7E-10 
1.4E-12 
8.5E-10 
3.3E-10 
5.2E-09 

lSE+01 
6.1E-01 

6.1E+00 
6.1E-01 

6.1E-02 
8.4E +00 

6.1 E +00 
1.6E+01 
6.1E-01 

1.6E-08 

8.2E-09 
4.8E-10 

5.4E-10 

6.4E-11 
l.lE-09 

1.7E-09 
2.3E-11 
5.2E-10 

Total 

5.2E-13 
3.4E-10 

- 

2.5E-10 
1.6E-10 
1.2E-08 
1.5E-10 
5.4E-12 
6.4E-11 
1.9E-08 
2.2E-08 
2.4E-08 
1.2E-08 
1.2E-09 
2.6E-08 

1.6E-08 

8.2E-09 
5.4E-10 

4.8E-10 

6.4E-11 
l.lE-09 

1.7E-09 
2.3E-11 
5.2E-10 

I I 
Total Pathway: 2.8E-08 

Total Rad + Chem 1.5E-07 

FER\CRUZRI\ABQ\SFSLOFCF.XLS\615/94; 7:15 PM 



TABLE B.3.2-12@) 
(continued) 

5 56E-06 
3 02E-06 
198E-06 
8 01E-04 
101E-04 
4 16E-0S 
3 698-03 
115E-04 
3 59E-04 
104E-04 
2 258-04 

E-09 8 6E-11 
E-07 12E-08 
E-07 9 1E-09 
E47 16E-08 
E-07 10E-08 

190E-07 12E-08 
245E-08 16E-09 
639E-07 4 1E-08 
494E-08 328-09 

1568-07 1 OE-08 
598E-08 38E-09 
9548-07 6 1E-08 

2 60E-10 1 7E-11 
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i )  

Total Rad + Chem I Total: 1 

a 



TABLE B.3.2-12(~) 
FUTURE, OFF-PROPERTY FARMER (FEDERAL. OWNERSHIF') 

SOUTH FIELD SURFACE SOIL 
Carcinogenic Risk 

3.658-07 4 2E-02 1.9E-11 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

1 S7E-07 1.8E-02 
8.49E-08 9.8E-03 
5.56E-08 6.4E-03 
2.25E-05 2.6E+00 
2.84E-06 3.3E-01 
1.17E-06 1.4E-01 
1.04E-04 1.2E+01 
3.23E-06 3.7E-01 
1.01E-05 1.2E+00 
2.92E-06 3.4E-01 
6.33E-06 7.3E-01 
6.49E47 7.5842 

2.9E-08 
3.9E-08 
3.8E-08 
7.0E-09 
6.9E-10 
6.2E-11 
8.38-12 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 

8.OE-13 
5.3E-10 
3.8E-10 
2.4E-10 
1.8E-08 

8.4E-12 
1.OE-10 
2.9E-08 
3.4E-08 
3.7E-08 
1.9E-08 
1.9E-09 

2.3E-10 

U-238 6.81E-06 7.9E-01 5.2E-08 4.1E-08 
Total Pathway: 1.8E-07 

6 51E-11 4 2E-12 

5 328-09 
Benzo(a)anthracene 4.028-09 

6.88E-09 
Benzo(b)fluoranthene 4.54E-09 
Benzo(g,h.i)perylene 4 54E-09 
Benzo(k)fluoranthene 5 348-09 

I80E-08 
Dibenzo(a,h)anthracene 1398-09 

lndeno( I ,2,3cd)pyrene 4 398-09 
1.688-09 
2 698-08 

3 80E-1 I 

6 89E-10 

7 328-32 

2.5E-12 
3.48-10 
2.6E-10 
4.5E-10 
2.9E-10 
2.9E-10 
3.5E-10 
4.5E-11 
1 .2E-09 
9.OE-11 
4.78-13 
2.8E-10 
l.lE-10 
1.7E-09 

l.SE+Ol 
6.1E-01 

6.1 E + 00 
6.1E-01 

6.1E-02 
8.4E + 00 

6.1E+00 
1.6E+01 
6.1E-01 

5.2E-09 

2.7E-09 
1.8E-10 

1.6E-10 

2.1E-11 
3.8E-10 

5.5E-10 
7.6E-12 
1.7E-10 

Total 

8 .OE-13 
5.3E-10 
3.8E-10 
2.4E-10 
1.8E-08 
2.3E-10 
a .4~-12  
1 .OE-10 
2.9E-08 
3.4E-08 
3.7E-08 
1.9E-08 
1.9E-09 
4.1E-08 

5.2E-09 

2.7E-09 
1.6E-10 

1.8E-10 

2.1E-11 
3.8E-10 

5.5E-10 
7.6E-12 
1.7E-10 

I J 
Total Pathway: 9.4E-09 

Total Rad + Chem 1.9E-07 
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TABLE B.3.2-12(~) 
(continued) 

. 

Noncarcinogenic Hazard 

Total 

cs-137 3.65E-07 i 
NP-237 1.57E-07 
PU-238 8.49E-08 
PU-2391240 5.56E-08 
RA-226 2.25E-05 
RA-228 2.84E-06 
SR-90 1.17E-06 
TC-99 1.04E-04 
TH-228 3.23E-06 1 

TH-230 , 1.01E-05 
2.928-06 

U-234 6.33E-06 
U-235/236 6.49E-07 

TH-232 

U-238 

Noncarcinogenic Hazard 

Total 

I~roc~or-1254 6.51E-11 4.28-12 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g , h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

3.80E-11 2.5E-12 
5.32849 3.4E-10 
4.02E-09 2.6E-10 
6.88849 4.5E-IO 
4.548-09 2.9E-10 
4.54E-09 2.9E-10 
5.34E-09 3.5E-10 
6.898-10 4.5E-11 
1.80E-08 1.2E-09 
1.39E-09 9.OE-11 
7.32E-32 4.7E-33 
4.39E-09 2.8E-10 
1.68849 l.lE-10 
2.69E-08 1.7E-09 

I 
Total Pathway: 

Total Rad + Chem I Total: 3 



TABLE B.3.2-12(d) 
HJTURE, OFF-PROPERTY CHILD (FEDERAL OWNERSHIP) 

SOUTH FIELD SURFACE SOIL 
Carcinownic Risk 

CS-137 3.65E-07 7.7E-04 1.9E-11 1.5E-141 
NP-237 1.57E-07 3.3E-04 2.9E-08 
PU-238 8.49E-08 1.8E-04 3.9E-08 
PU-2391240 5.56E-08 1.2E-04 3.8E-08 

2 25E-05 4.78-02 7.0E-09 
2 84E-06 6.0E-03 6 9E-10 

RA-226 
RA-228 
SR-90 1 17E-06 2.5E-03 6.2E-11 
TC-99 1.04E-04 2.2E-01 8.38-12 
TH-228 3.23E-06 6.8E-03 7.8E-08 
TH-230 1.01E-05 2.1E-02 2.9E-08 
TH-232 2.92E-06 6.1E-03 l.lE-07 
U-234 . 6.33E-06 1.3E-02 2.6E-08 
U-235/236 6.49E-07 1.4E-03 2.5E-08 
U-238 6.81E-06 1.4E-02 5.2E-08 7.4E-101 

Total Pathway: 3.3E-09 

Intake Risk Compound Conc'n (mglm3) - 
boclor-1254 6.51E-11 3 6E-13 
boclor-1260 3.80E-11 2.1E-13 
bsenic 5.32E-09 2.9E-11 15EfOl 4.4E-10 
3enzo(a)anthracene 4.02E-09 2.2E-11 6.1E-01 1.3E-11 
3enzo(a)pyrene 6.88E-09 3.8E-11 6.1E+00 2.3E-10 
3enzo(h)fluoranthene 4 54E-09 2.5E-11 6.1E-01 1 5E-11 
Benzo(g,h,i)perylene 4.54E-09 2.5E-11 
Benzo(k)fluoranthene 5.34E-09 2.9E-11 6.1E-02 1.8E-12 
Beryllium 6 89E-10 3.88-12 8.4E+00 3.2E-11 
Lead 1.80E-08 9.9E-11 
Dihenzo(a.h)anthracene 1.39E-09 7 6E-12 6.1E+00 4.6E-11 
Dieldrin 7.32E-12 4 OE-14 1.6E+01 6.4E-13 
[ndeno( 1.2.3-cd)pyrene 4.39E-09 2 4E-11 6.1E-01 1.5E-11 
Phenanthrene 1.68E-09 9 2E-12 
ITI-Total 2.69E-08 1.5E-10 

9.6E-12 
7.OE-12 
4.4E-12 
3.3E-1C 
4.1E-12 
1 SE-13 
1.8E-12 
5.3E-1C 
6.2E-1C 
6.7E-1C 
3.5E-1C 
3.4E-11 

Total Pathway: 7.9E-1( 

Total - 
1 SE-14 
9.6E-12 
7.OE-12 
4.4E-12 
3.3E-10 
4.1E-12 
1 SE-13 
1.8E-12 
5.3E-10 
6.2E-10 
6.7E- 10 
3.5E-10 
3.4E-11 
7.4E-10 

Total Rad + Chem- 4.1E-091 Total: 4 . 1 B q  

4.4E-10 
1.3E-11 
2.3E-10 
1 SE-11 

1.8E-12 
3.2E-11 

4.6E-11 
6.4E-13, 
1 SE-11 
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TABLE B.3.2-12(d) 
(continued) 

cs-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

Noncarcinogenic Hazard 

Inhalation of Particulates/Soil 
Compound Conc'n in Air (pCilrn3) RfDo Hazard 

3.65847 
1.57847 
8.49E-08 
5.56E-08 
2.258-05 
2.84E-06 
1.17E-06 
I .04E-04 
3.23E-06 
1 .OIE-05 
2.928436 
6.33E-06 
6.49E-07 

U-238 
Total Pathway 

hemical Hazard 
Inhalation of ParticulatesISoil 

ComDound Conc'n (malm31 Intake RfDo Hazard 
koclor-1254 6.51E-11 4.28-12 
koclor-I260 
ksenic 
3enzo(a)anthracene 
3enzo(a)pyrene 
3enzo(b)fluoranthene 
3enzo(g, h ,i)perylene 
3enzo(k)fluoranthene 
3eryllium 
k a d  
3ibenzo(a,h)anthracene 
3ieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
rH-Total 

3.80E-11 
5.32E-09 
4.02E-09 
6.888-09 
4.548-09 
4.54E-09 
5.348-09 

1.80E-08 
1.398-09 

4.39E-09 
1.68E-09 
2.698-08 

6.898-10 

7.328-32 

2.48-12 
3.4E-10 
2.6E-10 
4.48-10 
2.9E-10 
2.9E-10 
3.48-10 
4.4E-11 
1.2E-09 
8.9E-11 
4.78-13 
2.8E-10 
1.18-10 
1.7E-09 

Total Pathway: 

Total - 

Total Rad + Chem Total: 1 
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TABLE B.3.2-13(a) 
FUTURE OFF-PROPERTY FARMER private Ownership) 
SOUTH FLELD. BEEF AND MILK ( D U S  AFFECTED) 

CARCINOGENIC RISK 

1.03E-02 7.5E+01 2 8E-11 
1.36E-06 1.0E-02 2 2E-10 2.2E-12 
153E-08 l.lE-04 2.2E-10 2.5E-14 
1.08E-08 7 9E-05 2.3E-10 1 8E-14 
2 57E-02 19E+02 7.8E-10 1 5E-07 
2.07E-03 1.5E+01 1.OE-10 15E-09 
7.01E-03 5 2E+01 3.6E-11 1 9E-09 

2.29E+00 1 7E+04 1.3E-12 2 2E-08 
2 38E-05 1.7E-01 5.5E-11 9 6E-12 
3 61E-04 2.7E+00 1.3E-11 3.5E-11 
I.OSE-04 7.7E-01 1.7E-10 13E-10 
5.83E-03 4.3E+01 1.6E-11 6.9E-10 
5.99E-04 4.4E+00 1.6E-11 7 OE-11 
6.27E-03 4 6E+01 2.8E-11 1.3E-09 

Total Pathway: 2.7E-08 . Total Pathway: 1 AE-07 

. .c. 'C. 

::m :.c 

Che 
1ngestionlBeef 

Compound Conc'n inBeef(mdkeJ & 

Indeno(1,2,3cd)pyrene 
Phenanthrene 
TH-Total 

F 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 

2.04E-05 2.1E-08 
1.02E-04 1.1E-07 
5.80E-05 6.OE-08 
7.97E-05 8.2E-08 
3.60E-04 3.7E-07 
2.44E-04 2.5E-07 
3.06E-03 3.1E-06 
1.72E-03 1.8E-06 
2.40E-06 2.5E-09 
9.52E-06 9.88-09 
3.98E-04 4.1E-07 

6.79E-04 7.0E-07 
2.47E-06 2.5E-09 
1.16E-06 1.2E-09 

1.75E-10 1.8E-13 

7.7E+00 
7.7E +00 

7.3E-01 
7.3E+00 

7.3E-01 

7.3E-02 
4.3E+00 

7.3E+00 
1.6E+01 

7.3E-01 

1.8E+00 

1.6E-07 
8.1E-07 
1 .OE-07 
6.0E-08 
2.7E-06 
1.8E-07 

1.3E-07 
l.lE-08 

3.0E-06 

5.1E-07 
2.9E-12 
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cal Risk 
1 1neestionlMilk ~ 

Compound Conc'n inMilk (mg/L) Intake 
Aroclor-1254 6.45E-06 2.6E-08 7.7E+00 2.0E-07 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g , h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno( 1,2.3-cd)pyrene 
Phenanthrene 
TH-Total 

3.24E-05 
1.74E-06 
2.53E-05 
1.1SE-04 
7.76E-05 
9.73E-04 
5.43E44 
2.16E-09 
7.93E-06 
1.26E-04 
5.52E-11 
2.16E-04 
7.938-07 
9.63E-07 

1.3E-07 
7.1E-09 
1 .OE-07 
4.7E-07 
3.2E-07 
4.0E-06 
2.2E-06 

3.3E-08 
5.2E-07 

8.9E-07 
3.3E-09 
4.0E-09 

8.9E-12 

2.3E-13 

7.7E+00 
1.8E+00 

7.3E-01 
7.3E+00 

7.3E-01 

7.3E-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

1 .OE-06 
1.3E-08 
7.6E-08 
3.4E-06 
2.3E-07 

1.6E-07 
3.8E-11 

3.8E-06 

6.5E-07 
3.6E-12 

~~ 

Total Pathway: 9.6E-0( 

Total 

3.6E-09 

- 

8.38-12 
5.6E-14 
4.1E-14 
1.7E-07 
1.7E-09 
1.9E-09 
2.7848 
1.2E-11 
4.5E-11 
1.7E-10 
7.4E-10 
7.6E-11 
1.4E-09 

3.7E-07 
1.8E-06- 
1.2E-07 
1.4E-01 
6.1E-06 
4.2E-07 

2.9E-07 
1.1E-08 

6.88-06 

1.2E-06 
6.5E-32 

Total Rad + Chem 7.7E-06 Total Rad + Chem 9.8E-06 



TABLE B.3.2-13(a) 
(continued) 

NONCARCINOGENIC HAZARD 

1 03E-02 7 5E+01 CS-137 2.9E-02 5.4E+01 
NP-237 1 SE-05 2.8E-02 
PU-238 7.7E-08 1.4E-04 
PU-2391240 5.4E-08 9.9E-05 

RA-228 l.lE-03 2.1E+00 
SR-90 1.4E-03 2.6E+00 
TC-99 ' 1.9E+00 3.6E+03 
TH-228 2.8E-05 5.1E-02 
TH-230 4.38-04 8.OE-01 
TH-232 1.3E-04 2.3E-01 
U-234 1.9E-03 3.6E+00 
U-2351236 2.0E-04 3.7E-01 
U-238 2.1E-03 3.8E+00 

RA-226 1.4E-02 2.6E+01 . 

Total Pathway: 

NP-237 1.36E-06 1 .OE-02 
PU-238 1.538-08 1 . l E W  
PU-2391240 1.08E-08 7.9E-05 
RA-226 2.57E-02 1.9E+02 
RA-228 2.078-03 1.5E+01 
SR-90 7.01E-03 5.2E+01 
TC-99 2.29E+00 1.7E+04 
TH-228 2.38B-05 1.7E-01 
TH-230 3.61844 2.7E+00 
TH-232 1.05E-04 7.7E-01 
U-234 5.83E-03 4.3E+01 
U-235l236 5.99844 4.4E+00 
U-238 6.278-03 4.6E+01 

Total Pathway: 

Aroclor -1 260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2,fcd)pyrene 
Phenanthrene 
TH-Total 

1 .OE-04 
5.8E-05 
8.0E-05 
3.6E-04 
2.4E-04 
3.1E-03 
1.7E-03 
2.4E-06 
'9.5E-06 
4.0E-04 

6.8E-04 
2.5E-06 
1.2E-06 

1.7E-10 

1.1E-07 
6.0E-08 3.0E-04 
8.2E-08 
3.7E-07 
2.5E-07 
3.1E-06 
1.8E-06 
2.5E-09 5.0E-03 
9.8E-09 
4.1E-07 

7.0E-07 
2.5849 
1.2E-09 

1.8E-13 5.OE-05 

2.OE-04 

4.9E-0; 

3.6E-0S 

I I 
Total Pathway: 2.0E-04 

Total Rad + Chem 2.0E-04 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l,2,3cd)pyrene 
Phenanthrene 
TH-Total 

6.4E-06 
3.2E-05 
1.7E-06 
2.5E-05 
l.lE-04 
7.8E-05 
9.7E-04 
5.4E-04 
2.2E-09 
7.9E-06 
1.3E-04 

2.2E44 
7.98-07 
9.6E-07 

5.5E-11 

2.6E-08 
1.3E-07 
7.1E-09 
1 .OE-07 
4.7E-07 
3.2E-07 
4.0E-06 
2.2E-06 
8.9E-12 
3.3E-08 
5.2E-07 

8.9E-07 
3.3E-09 
4.0E-09 

2.3E-13 

3.0E-04 2.4E-05 

5 .OE43 1.8E-09 

5.OE-05 4.5E-09 

2.2844 

5 .OE-07 

8.1E-09 

Total Pathway: 2.4E-05 

Total Rad + Chem 2.4E-051 Toral: 2.2E-0,4] 
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TABLE B.3.2-13(a) 
(continued) 

SOUTH FIELD BEEF AND MILK (GROUNDWATER AFFECTED) 
QRCINOGENIC RISK 

4.72E-07 3.5E-03 2.2E-10 7.6E-I? 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 

2.488-03 1.8E+01 3.6E-11 6.6E-IC 
4.13E+00 3.OE+04 1.3E-12 3.9E-OE 

5.5E-11 
1.3E-11 
1.7E-10 

4.358+00 3.28+04 1.6E-11 5.1E-07 
2.328-01 1.7E+03 1 6E-11 2.7E-08 

e 

Radlat 
IngestiodBeef 

Compound Conc'n in Beef (pCi/kpJ w Risk 
CS-137 2.8E-11 
NP-237 5.04E-06 9 3E-03 2 ZE-10 2.OE-I2 
PU-238 2 2E-10 
PU-2391240 2 3E-IO 
RA-226 7.8E-IO 
RA-228 1.OE-IO 

TC-99 3.43E+00 6 3E+03 1.3E-12 8 2E-OS 
SR-90 4 89E-04 9OE-01 3.6E-ll 3.2E-ll 

TH-228 5 5E-I1 
TH-230 1.3E-I I 
TH-232 1.7E-IO 
U-234 I40E+00 2 6E+03 1.6E-11 4.IE-08 

U-238 I 55E+OO 2 8E+03 2.8E-I1 8.OE-08 
Total Pathway. 1.3E-07 

U-2351236 7.47E-02 I 4 E + 0 2  1.6E-11 2.2E-OS 

U-Total 

Chemi 
IngestiodBeef 

Compound Conc'n in Beef (malkg) Incake w Risk 
Aroclor- I254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo( k)fluoranthcne 
Beryllium 
Lead 
D I benzo(a , h)anthraccne 
Dieldrin 
Indcno(l.2.3-cd)pyrcnc 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 

7.7E+00 
7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.38-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

3.898-18 1.9E-21 

1.738-04 1.8E-07 

-Le) 
Total Rad + Chem 1.3E-07 ;@! 

.F 
07 

FER\CRU2RI\ABQ\SBFOF.XLS\6/6/94, 4:02 PM . 

U-238 4.80E+00 3.5E+04 2.8E-11 9.98-07 
Total Pathway: 1.6E-0t 

lRiSk 
IngestiodMilk 

Compound Conc'n-Milk (ma/L) intake ksk 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g. h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
lndeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 

7.7E+00 
7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3 E-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

1.62E-18 6.78-21 

5.67E-OS 2.38-07 

Total 
Dust & Groundwater 

- Total Afrected 

3.6E-09 
2.88-12 1.1 E-1 1 

5.68-14 
4.1E-14 
1.7E-07 
1.7E-09 

4.88-08 7.48-08 
6.9E- 10 2.6E-09 

1.2E-11 
4.5E-11 
1.7E-10 

5 SE-07 5.5E-07 
2.9E-08 3.OE-08 
l.lE-06 ' 1.1 E-06 

3.78-07 

I .2E-07 
1.4E-07 
6. I E-06 
4.2E-07 

1.8E-06 

l.lE-08 

6.88-06 
6.58-12 
I .2E-06 

Total Rad + Chem 1.6E-06 T O f d ;  1.7E-06 1.9E- 



TABLE B.3.2-13(a) 

SOUTH FIELD: BEEF AND MILK (GROUNDWATER AFFECTED) 
(continued) 

NP-237 

PU-2391240 
RA-226 

SR-90 

pu-238 

RA-228 

TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 1.5E+00 2.88+03 

Total Pathway: 

5.OE-06 9.3E-03 

4.9E-04 9.0E-01 
3.4E+00 6.38+03 

1.4E+00 2.68+03 
7.58-02 1.4E+02 

NP-237 4.728-07 3.5E-03 . 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 2.488-03 1.8E+OI 
TC-99 4.13E+00 3.OE+04 
TH-228 
TH-230 
TH-232 
U-234 4.358+00 3.28+04 

U-238 4.80E+00 3.5E+04 
U-2351236 2.32E-01 1.7E+03 

Aroclor- 1260 
Arsenic 3.OE-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 5.OE-03 

Dibenzo(a.h)anthracene 
Dieldrin 5.OE-OS 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 

U-Total I .7E-04 1.8E-07 3.OE-03 5.9E-0! 

Total Pathway: 5.9E-0! 

Lead 1.9E-18 1.9E-21 

Tributyl phosphate 5.OE-03 

Total Rad + Chem 5.98-05 

FER\CRUZRI\ABQ\SBFOF. XLs\6/6/94: 4:02 PM 

Aroclor-I260 
Arsenic 3.OE-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g , h. i)pery lene 
Benzo(k)fluoranthene 
Beryllium S.OE-03 

Dibenzo(a.h)anthracene 

Indene( I ,2,3-cd)pyrene 
Phenanthrene 

2-Methylnaphthalene 

Lead 1.6E-18 6.7E-21 

Dieldrin 5.OE-05 

TH-Total 

Tributyl phosphate 5.OE-03 
U-Total 5.78-05 2.3807 3.OE-03 7.8E-OS 

I 
Total Pathway: 7.8E-O 

Total 
hrst 8 Groundwater 

Total Affected 

2.2E-04 

5.OE-07 

8. I E-09 

1.4E-04 1.4E-04 

Total Rad + Chem 7.8E-05 Total: 1.4E-04 3.6E- 

' W  
' f  



TABLE B.3.2-13(b) 
FUTURE OFF’-PROPERTY CHILD (Private Ownership) 
SOUTH FIELD BEEF AND MILK (Dum AFFECTED) 

Rad 
IngestiodBeef 

Compound Conc’n in Beef (pCi/kd Risk 
cs-137 2 938-02 1.8E+00 2.8E-11 5 OE-11 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.50E-05 9.1E-04 
7.668-08 4.7E-06 
5.39E-08 3.38-06 
1.438-02 8.7E-01 
1.14E-03 7.0E-02 
1.40E-03 8.5E-02 

1.95E+00 1.2E+02 
2.80E-05 1.7E-03 
4.33E-04 2.6E-02 
1.268-04 7.7E-03 
1.94E-03 1.2E-01 
2.00E-04 1.2E-02 
2.09E-03 1.3E-01 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E- 10 
1.OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.OE-13 
1 .OE-15 
7.5E-16 
6.8E-1C 
7.OE-12 
3.1 E-12 
1.5E-10 
9.48-14 
3.48-13 
1.3E-12 
1.9E-12 
1.9E-13 
3.6E-12 

CARCINOGENIC RISK 

1.368-06 1.9E-03 2.2E-10 4.3E-13 
1.53E-08 2.2E-05 2.2E-10 4.8E-15 
1 .OSE-08 1 SE-05 2.3E-10 3.5E-15 
2.57842 3.7E+01 7.8E-10 2.9E-08 
2.07E-03 3.OE+00 1.OE-10 3.OE-10 
7.01E-03 l.OE+Ol 3.6E-11 3.6E-10 

2.29E+00 3.3E+03 1.3E-12 4.3E-09 
2.38E-05 3.4E-02 5.5E-11 1.9E-12 
3.61E-04 5.2E-01 1.3E-11 6.7E-12 
1.OSE-04 1.5E-01 1.7E-10 2.5E-11 
5.83E-03 8.3E+00 1.6E-11 1.3E-10 
5.99E-04 8.6E-01 1.6E-11 1.4E-11 
6.278-03 9.OE+00 2.8E-11 2.5E-10 

I I 
Total Pathway: 9.OE-10 Total Pathway: 3.4E-08 

4 1.6E-08 7 
5 9.2E-09 1 

4 5.7E-08 7 

9.73E-04 3.6E-06 
5.43E-04 2 OE-06 7.3E-02 1.5E-07 
2.16E-09 8.1E-12 4.3E+00 3.5E-11 

9 52E-06 1.5E-09 7.93E-06 3.0E-08 
Dibenzo(a,h)anthracene 1.26E-04 4.7E-07 7.3E+00 3.4E-06 

Indeno( 1.2.3sd)pyrene 2.16E44 8.0E-07 7 3E-01 5.9E-07 
5.52E-11 2.1E-13 1.6E+01 3.3E-12 

2.47E-06 3.9E-10 7.93E-07 3.0E-09 
1.16E-06 18E-10 9.63E-07 3.6E-09 

I 
Total Pathway: 1.2E-06 Total Pathway: 8.7E-06 

Total Rad + Chem 1.2E-06 

Total - 
4.6E-10 
6.38-13 
5.8E-15 
4.3E-15 
2.9E-08 
3.OE-10 
3.6E-10 
4.48-09 
2 .OE-12 
7.OE-12 
2.7E-11 
1.4E-10 
1.4E-11 
2.5E-10 

2.1 E.47 
l.lE-06 
2.7E-08 
7.8E-08 
3.5E-06 
2.4E-07 

1.7E-07 
1.7E-09 

3.9E-06 

6.78-07 
3.7E-12 

Total Rad + Chem 8.7E-06 -2 z 
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TABLE B.3.2-13(b) 
(continued) 

NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
ISR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

NONCARClNOCENlC HAZARD 

p 
....,A 
.... & 

W 
c 
Y 

' $  
0 

1.5E-05 9.1E-04 
7.7E-08 4.7E-06 
5.4E-08 3.38-06 
1.4E-02 8.7E-01 
l.lE-03 7.0E-02 
1.4E-03 8.5E-02 

1.9E+00 1.2E+02 
2.88-05 1.7E-03 
4.3844 2.6E-02 
1.3E-04 7.7E-03 
1.9E-03 I .2E-01 
2.0E-04 1.2E-02 
2.1E-03 1.3E-01 

Total Pathway: 
Total Pathway: 

NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

1.36E-06 1.9E-03 
1.53E-08 2.2E-05 
1.08E-08 1.5E-05 
2.57E-02 3.7E+01 
2.07E-03 3.OE+00 
7.01E-03 l.OE+Ol 

2.29E+00 3.3E+03 
2.38E-05 3.4E-02 
3.61E-04 5.2E-01 
1 .O5E-04 1.5E-01 
5.83E-03 8.3E+00 
5.99E-04 8.6E-01 
6.27843 9.OE+00 

IngestionlBeef I IngestionlMilk 
Comvound Conc'n in Beef(mp/kg) & RfDo I I Comvound Conc'n inMilk (ma/L) Intake RID(o) Hazard 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3sd)pyrene 
Phenanthrene 
TH-Total 

2.0E-05 3.8E-08 
1 .OE-04 1 :9E-07 
5.8E-05 l.lE-07 3.0E-04 3.6E-04 
8.0E-05 1.5E-07 
3.6E-04 6.7E-07 
2.4E-04 4.5E-07 
3.1E-03 5.7E-06 
1.7E-03 3.2E-06 

9.5E-06 1.8E-08 
4.0E-04 7.4E-07 

6.8E-04 1.3E-06 
2.5E-06 4.6E-09 
1.2E-06 2.1E-09 

2.4E-06 4.5E-09 5.0E-03 8.98-07 

1.7E-10 3.2E-13 S.OE-05 6.5849 

Aroclor-1254 
Aroclor-I260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g , h , i)pery lene 
Benzo(k)fluoranthene 
Beryl I iuin 
Lead 
Dibenzo(a,h)anchracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 

6.4E-06 2.8E-07 
3.2845 1.4E-06 
1.7E-06 7.6848 3.0E-04 2.5E-04 
2.5E-05 l.lE-06 
1.1 E44 5 .OE-06 
7.8E-05 3.4846 
9.7E-04 4.2E-05 
5.4E-04 2.4E-05 

7.9E-06 3.4E-07 
1.3E-04 5.5E-06 

2.2E-04 9.4846 
7.9E-07 3.4E-08 
9.6E-07 4.2E-08 

2.28-09 9.4E-11 5.OE-03 1.9E-08 

5.5E-11 2.4E-I2 5.OE-05 4.8848 

I I I  
Total Pathway: 3.6E-04 Total Pathway: 2.5E-OL 

6.1E-04 

9.1E-07 

Total Rad + Chem 3.6E-04 

FER\CRUZRnABQ\SBFOFCFD.XLS\6/6/94; 3:44 PM 

F Total Rad + Chem 2.5E-04 



TABLE B.3.2-13@) 
(continued) 

CARCINOGENIC RISK 
SOUTH FIELD BEEF AND MILK (GROUNDWATER AFFECTED) 

4.72E-07 6.78-04 -10 1.5E-13 

-11 1.3E-10 
4.13E+00 5.9E+03 -12 7.7E-09 

2.48E-03 3.5E+00 

-11 9.98-08 4 35E+00 6.2E+03 

U-238 1.55E+00 9.4E+01 2.8E-11 2.68-09 U-238 4.80E+00 6.98+03 2.8E-11 1.9E-07 
Total Pathway: 4.3E-09 Total Pathway: 3.OE-07 

enzo(a)anthracene 

enzo(b)fluoranthene 7 3E-01 
enzo(g.h.t)perylene 
enzo(k)fluoranthene 7.3E-02 

4 3E+00 

7.3E+00 
1.6E+01 
7 3E-01 

1898-18 3.08-22 

1.738-04 2.88-08 

Total Pathway: 

Total Rad + Chem 4.38-09 

enzo(a)anthracene 

enzo(b)fluoranthene 7.3E-01 
enzo(g.h.i)perylene 
enzo(k)fluoranthene 7.3E-02 

4.3E+00 

o(a , h)anthracene 7.3E+00 
1.6E+01 
7.3E-01 

1628-18 6.lE-21 

5.678-05 2.1E-07 
I 

Total Pathway: 

Total 
Dust & Groundwater 

mected 

4.6E-10 
2.2813 8.58-13 

5.8E-15 
4.3E-15 
2.9E-08 

1.3E-10 4.9E-10 

2.OE-12 
7.OE-12 

1 .OE-07 1 .OE-07 
5.48-09 5.4809 
1.9E-07 1.9E-07 

3.OE-10 

7.9E-09 I .2E-08 

2.7E-11 

2.1E-07 
l.lE-06 
2.7808 
7.8808 
3.5E-06 
2.48-07 

-. . 

1.7E-09 

3.98-06 
3.78-12 
6.7E-07 

1 .OE- - 0  Total Rad + Chem 3.OE-07) Tofu[: 3.lE-07 

‘4 
G X  \o 
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TABLE B.3.2-13(b) 
(continued) 

SOUTH FIELD: BEEF AND MILK (GROUNDWATER AFFECTED) 
NONCARCINOGENIC HAZARD 

a 
0 ': 
@ ;. 

' 

P 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 

5.0E-06 3.1E-04 

RA-228 
SR-90 4.98-04 3.OE-02 
TC-99 3.4E+00 2.1E+02 
TH-228 
TH-230 
TH-232 
U-234 1.4€+00 8.5€+01 
11-2351236 7.5802 4.5€+00 

Total Pathway: 

CS-137 
NP-237 4.72847 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 2.48E-03 
Tc-99 4.13E+00 
TH-228 
TH-230 
TH-232 
U-234 4.35E+00 

U-238 4.80E +OO 
U-2351236 2.32E-01 

Aroclor- 1254 
Aroclor- 1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Dieldrin 
Indene( I .2.3-cd)pyrene 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 

1.9E-18 3.58-21 

1.7E-04 3.2807 

3.OE-04 

5.OE-03 

5.OE-05 

5.OE-03 
3.OE-03 I.IE-04 

I 
Total Pathway: 1.1 E-@ 

Total Rad + Chem 1. 1E-04 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h , i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anhracene 
Dieldrin 
Indeno(l,2.3-cd)pyrene 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 

3.OE-04 

5.OE-03 
1.6E-18 7.1E-20 

5.OE-05 

\ 

5.OE-03 
5.18-05 2SE-06 3.0E-03 8.2E-04 

Total Pathway: 8.2E-OL 

r 

Total 
Dust & Groundwater 

- Total Altffted 

6. I E-04 

9.1 E-01 

5.5E-08 

9.3E-04 

Total Rad + Chem 8.2844 Total: 9.3E-04 1.5E- 
z > r 
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TABLE B.3.2-13(~) 
FUTURE, OFF-PROPERTY FARMER (FEDERAL O W N E m )  

SOUTH FIELD BEEF AND MILK (Dum AFFECTED) 
RCINOGENIC RISK 

E-11 19E-11 CS-137 1.26E-04 9.3E-01 2 8E-11 2.6E-11 
2.80E-07 5.1E-04 2.2E-10 1 1E-I? 1.9E-04 2.2E-10 
1.66E-09 3.1E-06 2.2E-IO 6.7E-IC 2 4E-06 2.2E-10 
1.19E-09 2.2E-06 2.3E-10 5 OE-IC 17E-06 2.3E-10 
2.46E-04 4 5E-01 7.8E-10 3.5E-1C 3.3E+00 7 8E-10 
2 31E-05 4 2E-02 1.OE-10 4 2E-I2 3.1E-01 1.OE-10 
1.22E-05 2.2E-02 3 6E-11 8.1E-12 4.5E-01 3.6E-11 
2.91E-02 5.4E+01 1 3E-12 7 OE-11 2.5E+02 13E-12 
5.90E-07 l.lE-03 5.5E-11 60E-14 3.7E-03 5 5E-11 
1.08E-05 2.0E-02 1.3E-11 2 6E-12 6.6E-02 1 3E-11 
3.13E-06 5.8E-03 1 7E-10 9.8E-I? 1.9E-02 1.7E-10 
4.03E-05 7.4E-02 1.6E-11 12E-ll 8.9E-01 1.6E-11 
4.13E-06 7.6E-03 1.6E-11 1.2E-I? 9.1E-02 1.6E-11 

9.6E-01 2.8E-I1 
Total Pathway: 

U-238 4.34E-05 8.0E-02 2.8E-11 2.2E-12 
Total Pathway: 4.5E-1C 

3.95E-07 4.1E-10 7.7E+00 3.1E-09 
2.44E-06 2.5E-09 7.7E+00 1.9E-08 

Benzo(a)anthracene 1.62E-06 1.7E-09 7.3E-01 1.2E-09 
7.48E-06 7.7E-09 7.3E+00 5.6E-08 

Benzo(b)fluoranthene 5.08E-06 5.2E-09 7.3E-01 3.8E-09 
Benzo(g,h,i)perylene 6.46E-05- 6.6E-08 
Benzo(k)fluoranthene 3.64E-05 3.7E-08 7.3E-02 2.7E-09 

6.32E-07 6.5E-10 1.8E+00 1 1E-09 

4 20E-08 4.3E-11 4 3E+00 1.9E-10 
2.00E-07 2 OE-10 

Dibenzo(a,h)anthracene 8 37E-06 8.6E-09 7.3E+00 6.3E-08 

Indeno(l.2.3-cd)pyrene 142E-05 1.5E-08 7.3E-01 l.lE-08 
2 47E-12 2.5E-15 1 6E+01 4.1E-14 

5.02E-08 5.2E-11 
2 88E-08 3.OE-11 

Total Pathway: 1.6E-O; 

Total Rad + Chem 1.6E-07 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.55E-08 
3.33E-10 
2.37E-10 
4.43E-04 
4.18E-05 
6.11E-05 
3.43E-02 
5.02E-07 
8.99E-06 
2.61 E-06 
1.21E-04 
1.24E-05 
1.30E-04 

4.1E-14 
5.4E-16 
4 .OE-l6 
2.5E-09 

1.6E-1 I 
3.1E-11 

3.3E-10 
2 .OE-l3 
8.6E-13 
3.3E-12 
1.4E-11 
1 SE-12 
2.7E-11 
3 .OE-09 

1.25E-07 . 5.1E-10 7.7E+00 4.0E-09 
7.71E-07 3.2E-09 7.7E+00 2.4E-08 

Benzo(a)anthracene 5.15E-07 2.1E-09 7.3E-01 15E-09 
2.38E-06 9 8E-09 7.3E+00 7.1E-08 

Benzo(b)fluoranthene 1.61E-06 6.6E-09 7.3E-01 4.8E-09 
Benzo(g,h,i)perylene 2.05E-05 8 4E-08 
Benzo(k)fluoranthene 1.15E-05 4.7E-08 7.3E-02 3.5E-09 

1.90E-08 7.8E-11 18E+00 1.4E-10 

3.78E-11 1 6E-13 4.3E+00 6 7E-13 
1.66E-07 6 8E-10 

Dibenzo(a,h)anthracene 2.66E-06 l.lE-08, 7 3E+00 8.0E-08 

Indeno(l,2,3cd)pyrene 4.52846 1.9E-08 7.3E-01 1.4E-08 
7.80E-13 3.2E-15; 1.6E+01 5 1E-14 

1.61E-08 6.6E-11 
2.408-08 9.9E-11 

I 
Total Pathway: 2.OE4' 

4.4E-11 
1.5E-13 
1.2E-15 
9.OE-16 
2.9E-09 
3.5E-11 
1.7E-11 
4.OE-10 
2.6E-13 
1.1E-12 

1 SE-11 
4.2E-12 

1.6E-12 
2.9E-11 

7.1E-09 
4.4E-08 
1.3E-09 
2.8E-09 
1.3E-07 
8.6E-09 

6.2E-09 
1.9E-10 

1.4E-07 
9.2E-14 

.... 

W A  g-:-+ -I v 

Total Rad + Chem 2.1E-07 
g ' ' a ,  
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TABLE 8.3.2-13(~) 
(continued) 

NONCARCINOGENIC HAZARD 

3.6E-04 6.6E-01 1.26E-04 9.3E-01 ' 

2.8E-07 5.1E-04 2.55E-08 1.9E-04 
1.7E-09 3.1E-06 ' 3.33E-10 . 2.4E-06 
1.2E-09 2.2E-06 2.37E-10 1.7E-06 
2.5E-04 4.5E-01 4.43844 3.3E+00 
2.3E-05 4.2E-02 4.18E-05 3.1E-01 
1.2E-05 2.2E-02 6.11E-05 4.5E-01 
2.9E-02 5.4E+01 . 3.43E-02 2.5E+02 
5.9E-07 l.lE-03 5.02E-07 3.7E-03 
l.lE-05 2.0E-02 8.998-06 6.68-02 

Total Pathway: 

Aroclor-I260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)tluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(1,2,3cd)pyrene 
Phenanthrene 
TH-Total 

4.OE-07 4.1E-10 
2.4E-06 2.5E-09 

1.6E-06 1.7E-09 
7.5E-06 7.7E-09 
5.1E-06 5.2849 
6.5E-05 6.6E-08 
3.6E-05 3.7E-08 

6.3E-07 6.5E-10 3.0E-04 2.2Ed 

4.2E-08 4.3E-11 5.0E-03 8.6E-0 
2.0E-07 2.OE-10 
8.4E-06 8.6E-09 

1.4E-05 1.5E-08 
2.58-12 2.5E-15 5.0E-05 5.1E-1 

5.OE-08 5.2E-11 
2.98-08 3.OE-11 

1 
Total Pathway: 2.2E-C 

Total Rad + Chern 2.2E-06 

FER\CRU2RI\ Q\SFBFOFRP.XLn6/6/94; 3:45 PM dl 

Aroclor-I260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k)tluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l,2,3cd)pyrene 
Phenanthrene 
TH-Total 

7.7E-07 
1.9E-08 
5.2E-07 
2.4846 
1.6E-06 
2.1E-05 
1.2E-05 

1.7E-07 
2.7846 

4.5E-06 
1.6E-08 
2.4E-08 

3.8E-11 

7.8E-13 

3.2E-09 

2.1E-09 
9.88-09 
6.68-09 
8.4E-08 
4.7E-08 

7.8E-1 I 3.0E-04 2.6E-07 

1.6E-13 S.0E-03 3.1E-11 
6.8E-10 
l.lE-08 

1.9E-08 
3.2E-15 5.OE-05 6.4E-11 

6.6E-11 
9.9E-11 

Total - 

2.4846 

8.7B-09 

l.lE-10 

I Total Pathway: 2.6E-0: 

Total Rad + Chern 2.68-07 "2 z 



TABLE B.3.2-13(~) 
(continued) 

SOUTH FIELD: BEEF AND MILK (GROUNDWATER AFFECTED) 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

5.04E-06 9.38-03 2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 

3.438+00 6.38+03 1.3E-12 

1.3E-11 
1.7E-10 

I .40E+00 2.6E+03 1.6E-11 

4.89844 9.OE-01 3.6E-I I 

5.5E-11 

7.478-02 1.4E+02 1.6E-11 
1.55E+00 2.88+03 2.8E-11 

Total Pathway: 

2 .OE- 12 

3.2E-1 I 
8.2849 

4.1E-08 
2.2E-09 

1.3E-07 

7 7E+00 
18E+00 

Benzo(a)anthracene 7.3E-01 
7.3E+00 

Benzo(b)fluoranthene 7 3E-01 
Benzo(g.h.i)perylene 

4.3E+00 

Dibenzo(a.h)anthracene 7 3E+00 
1.6E+OI 

Indene( 1.2.3-cd)pyrene 7.3E-01 

1898-38 I9E-21 

Total Pathway. 

NP-237 

RA-226 
RA-228 

TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

4.728-07 3.5E-03 2.2E-IO 
2.2E-10 
2.3E-10 
7.8E- I 0 

\ 1.OE-10 
2.48E-03 1.8E+01 3.6E-11 

4.13E+00 3.OE+04 1.3E-12 
5.5E-11 
1.3E-11 

4.358+00 3.2E+04 1.6E-11 
2.328-01 1.7E+03 1.6E-11 

Total Pathway: 

1.7E-10 

4.80E+00 3.58+04 2.8E-11 

7.68-13 

6.6E-10 
3.9E-08 

5.1E-07 
2.78-08 

1.6E-06 

7.7E+00 
18E+00 

Benzo(a)anthrpcene 7.3E-01 
7.3E+00 

Benzo(b)fluoranthene 7.3E-01 
Benzo(g .h , Qperylene 

7.3 E-02 
4 3E+00 

Dibenzo(a.h)anthracene 7 3E+00 
1.6E+01 
7 3E-01 

1 62818 6.7821 

2-Methylnaphthalene 
Tributyl phosphate 

5 67805 2 3E-07 

Total Rad + Chem 1.3E-07 
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Total Pathway: 

Total 
Dust & Groundwater 

- Total Affected 

. 4.4E-11 
2.8E- I 2 3.OE-12 

1.2E-15 
9.OE-16 
2.9E-09 
3.5E-11 

6.9E-10 7.1E-IO 
4.8E-08 4.8E-08 

2.68-13 
l.lE-12 
4.2812 

5.5 E-07 5.5E-01 
2.98-08 2.9848 
1 . I  E-06 l.lE-06 

7.1E-09 

1.3E-09 
2.8E-09 
1.3E-07 

4.4E-08 

8.6E-09 

1.9E-10 

1.4E-01 
9.2E-14 
2.48-08 

Total Rad + Chem 1.6E-061 Total: 1.m 2.IE-04 



TABLE B.3.2-13(~) 
(continued) 

SOUTH FIELD: BEEF AND MILK (GROUNDWATER AFFECTED) 

IngationlBeef 
Compound Conc’n in Beef(mn1kd & RfDo 

NONCARCINOGENIC HAZARD 

1 IngatiordMilk 
I . Compound Conc’n-Milk (mnlL) & RfDo 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 

TH-230 

U-234 
U-2351236 

TH-228 

TH-232 

U-238 1.5E+00 2.8E+03 I 

5.OE-06 9.3E-03 

4.9804 9.OE-01 
3.4E+00 6.3&+03 

1.4E+00 2.68+03 
7.5E-02 1.4E+02 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
M-228 
TH-230 
TH-232 
U-234 
U-2351236 

4.728-07 

2.48E-03 
4.13E+00 

4.35E+00 
2.32E-0 1 

Total Pathway. 

Aroclor- 1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lcad 
Dibenzo(a.h)anthracene 
Dieldrin 
lndeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 

IAroclor-1254 

I 
Total Pathway: 5.9E-0: 

3.OE-04 

5.OE-03 
1.9E-18 1.9E-21 

5.OE-05 

5.OE-03 
1.7E-04 1.8E-07 3.OE-03 5.9E-0t 

Total Rad + Chem 5.9E-05 
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Aroclor-1254 
Aroclor-1260 
Arsenic 3.OE-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 5.OE-03 
Lead 1.6E-18 6.7E-21 
Dibenzo(a , h)anthracene 

lndeno( 1.2.3-cd)pyrene 
Phenanthrene 

2-Methylnaphthalene 
Tributyl phosphate 5.OE-03 

Dieldrin 5.OE-05 

M-Total 

U-Total 5.7E-05 2.38-07 3.OE-03 7.8E-05 

Total Pathway: 7.8E-0i 

Total 
Dust it Groundwater 

ANected 

2.4806 

8.78-09 

1. I E-10 

k n  E r n  
E X  

V C  
I .4E-04 1.4E-04 < 

0 
- 0  
,N 

Total Rad + Chem 1.8E-05) Torul: 1.4E-W c ” z .  z > r 



TABLE B.3.2-13(d) 
FUTURE, OFF-PROPERTY CHILD (FEDERAL OWNERSHIP) 
SOUTH FIELD BEEF AND MILK (Dun AFFECTED) 

CARCINOGENIC RISK 

1.26E-04 18E-01 2.8E-11 5.OE-12 

4.8E-07 2.2E-10 
3.4E-07 2.3E-10 

3.6E-05 2.2E-10 

6.3E-01 7.8E-10 
6.0E-02 1.OE-10 
8.7E-02 3.6E-11 

4.9E+01 1.3E-12 
7.2E-04 5.5E-11 
1 3E-02 1.3E-11 
3.7E-03 1.7E-10 
1.7E-01 1.6E-11 
1.8E-02 1.6E-11 
1.9E-01 2.8E-11 

Total Pathway: 

NP-237 2 80E-07 1.7E-05 2.2E-10 3.8E-15 
PU-238 1.66E-09 1 OE-07 2.2E-10 2.2E-17 
PU-2391240 1.19E-09 7.2E-08 2.3E-10 1.7E-17 
RA-226 2.46E-04 1.5E-02 7.8E-10 1.2E-11 

2.31E-05 1.4E-03 1.OE-10 1.4E-13 FA-228 \ 

SR-90 1.22E-05 7 4E-04 3.6E-11 2.7E-14 
TC-99 2.91E-02 1.8E+00 1.3E-12 2.3E-12 
TH-228 5.90E-07 3.6E-05. 5.5E-11 2.OE-15 
TH-230 108E-05 6.6E-04 1.3E-11 8.5E-15 
TH-232 3 13E-06 1.9E-04 1.7E-10 3.2E-14 
U-234 4.03E-05 2.5E-03 1.6E-11 3.9E-14 
U-2351236 4.13E-06 2.5E-04 1.6E-11 4.OE-15 
U-238 4.34E-05 2.6E-03 2.8E-11 7.4E-14 

Total Pathway: 1.5E-11 

2.44E-06 3.9E-10 7.7E+00 3.0E-09 
6 32E-07 1.OE-10 1.8E+00 1.8E-10 

Benzo(a)anthracene 1.62E-06 2.6E-10 7.3E-01 1.9E-10 
7 48E-06 1.2E-09 7.3E+00 8.7E-09 
5.08E-06 8.1E-10 7.3E-01 5.9E-10 

Benzo(g,h,i)perylene 6.46E-05 1 .OE-08 
Benzo(k)fluoranthene 3.64E-05 5.8E-09 7.3E-02 4.2E-10 

4.20E-08 6.78-12 4.3E+00 2.9E-11 
2.00E-07 3.2E-11 

Dibenzo(a,h)anthracene 8.37E-06 1.3E-09 7.3E+00 9.7E-09 

Indeno( 1,2,3cd)pyrene 1.42E-05 2.3E-09 7.3E-01 1.6E-09 
2.47E-12 3.9E-16 1.6E+01 6.3E-15 

5.02E-08 8.OE-12 
2.88E-08 4 6E-12 

Total Pathway: 2.5E-01 

Total Rad + Chem 2.5E-08 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.55E-08 
3.33E-10 
2.37E-10 
4.43E-04 
4.18845 
6.11E-05 
3.43E-02 
5.02E-07 
8.99E-06 
2.61E-06 
1.21E-04 
1.24E-05 
1.30E-04 

8 .OE-l5 
1.OE-16 
7.8E-17 
4.9E-10 
6.OE-12 
3.1E-12 
6.4E-11 
3.9E-14 
1.7E-13 
6.3E-13 
2.8E-12 
2.8E-13 
5.2E-12 
5 . 8 ~ - i a  

Conc’n inMilk (mn/L) Intake Risk Comvound 
Aroclor-1254 1.25E-07 4.7E-10 7.7E+00 3.6E-09 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 

7.7 1 E 4 7  
1.90E-08 
5.15E-07 
2.38E-06 
1.61E-06 
2.05E-05 
1.15E-05 

1.66E-07 
2.66E-06 

4.52E-06- 
1.61E-08 
2.40E-08 

3.78E-11 

7.80E-13 

2.9E-09 

1.9E-09 
8.9E-09 
6.0E-09 
7.7E-08 
4.3E-08 

7.1E-11 

1.4E-13 
6.2E-10 
9.98-09 
2.9E-15 
1.7E-08 
6.OE-11 
9.OE-11 

7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3E-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

2.2E-08 

1.4E-09 
6.5E-08 
4.4E-09 

3.1E-09 

1.2E-10 

6.1E-13 

7.2E-08 
4.7E-14 
1.2E-08 

I 
Total Pathway: 1.8Eq 

5.7E-12 
1.2E-14 
1.3E-16 
9.5E-17 
5.1E-10 
6.1E-12 
3.2E-12 
6.6E-11 
4.1E-14 
1.8E-13 
6.78-13 
2.88-12 
2.9E-13 
5.3E-12 

4.1E-09 
2.5E-08 

1.6E-09 
7.3E-08 
5 .OE-09 

3.6E-09 

3.OE-10 

2.9E-11 

8.2E-08 
5.3E-14 

Total Rad + Chem 1.8E-07) Torul: 2 . 1 E q  , z  
‘a 
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TABLE B.3.2-13(d) 
(continued) 

NP-237 2.8E-07 1.7E-05 
PU-238 1.7E-09 1 .OE47 
PU-239l240 1.2E-09 7.2E-08 
RA-226 2.5E-04 1.5E-02 
RA-228 2.3E-05 1.4E-03 
SR-90 1.2E-05 7.4844 
TC-99 2.9E-02 1.8E+00 
ITH-228 5.98-07 3.6E-05 
ITH-230 l.lE-05 6.6E-04 
TH-232 3.1E-06 1.9E-04 
U-234 4.0E-05 2.5E-03 
U-2351236 4.1E-06 2.58-04 
U-238 4.38-05 2.6E-03 

NONCARCINOGENIC HAZARD 

NP-237 2.55E-08 3.6E-05 
PU-238 3.33E-10 4.8E-07 
PU-2391240 2.378-10 3.4E-07 
RA-226 4.43E-04 6.3E-01 
RA-228 4.18E-05 6.0E-02 
SR-90 6.11E-05 8.78-02 
TC-99 3.438-02 4.9E+01 
TH-228 5.02E-07 7.2E-04 
TH-230 8.99E-06 1.3E-02 
TH-232 2.61E-06 3.7843 
U-234 1.21E-04 1.7E-01 
U-2351236 1.24E-0S 1.8E-02 
U-238 1.30E-04 1.9E-01. 

12E-07 548-09 Aroclor-1254 
Aroclor-I260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l,2,3cd)pyrene 
Phenanthrene 
TH-Total 

4.0E-07 
2.48-06 
6.3E-07 
1.6E-06 
7.5E-06 
5.1E-06 
6.5E-05 
3.6E-05 
4.2E-08 
2.0E-07 
8.4E-06 

1.4E-05 
5.OE-08 
2.9E-08 

2.5E- 12 

7.3E-10 
4.5E-09 
1.2E-09' 3.0E44 3.9Ed 
3 .OE-09 
1.4E-08 
9.4E-09 
1.2E-07 
6.7E-08 
7.8E-11 5.0E-03 1.6E-C 
3.7E-10 
1.6E-08 

2.6E-08 
4.6E-15 5.OE-05 9.2E-1 

9.3E-11 
5.3E-11 

I 
Total Pathway: 3.9E4 

Total Rad + Chem 3.9E-06 
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Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total , 

7.7E-07 
1.9E-08 
5.2E-07 
2.4846 
1.6E-06 
2.1E-05 
1.2E-05 

1.7E-07 
2.78-06 

4.5E-06 
I .6E-08 
2.4E-08 

3.8E-11 

7.8E-13 

3.4E-08 

2.28-08 
1 .OE-07 
7.0E-08 
8.9E-07 
5.OE-07 

7.28-09 
1.2E-07 

2.0E-07 

I .OE-09 

8.2E-10 3.0E-04 2.7E-06 

1.6E-12 5.0E-03 3.3E-10 

3.4B-14 5.OE-05 6.8E-10 

7.OE-10 

6.7846 

1.6E-08 

7.7E-10 

- c  
- 0  I 

Total Pathway: 2.7E-0( 

Total Rad + Chem 2.7E-06 z 
F: 



TABLE B.3.2-13(d) 
(continued) 

SOUTH FIELD BEEF AND MILK (GROUNDWATER AFFECTED) 

5.04806 3.1E-04 

4.898-04 3.0E-02 
3.438+00 2.1E+02 1.3 

5.5E-11 
1.3E-11 
1.7E-10. 

1.40E+00 8.5E+01 1.6E-ll 1.4E- 
7.478-02 4.5E+00 1.6E-11 7.3E- 

U-238 1.55E+00 9.4E+01 2.8E-11 2.6E- 
Total Pathway: 4.3E- 

7.7E+00 
7.7E+00 
1.8E+00 

7.3E+00 
7.3E-01 

7.3E-01 

Cbemi 
IngestiodBeef 

Compound Conc'n in Beef (mE/kgJ intake && 
Aroclor-I254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Bcnzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g . h, 1)perylene 
Benzo(k)fluoranthenc 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indene( I .2,3-cd)pyrene 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 

7.38-02 
4.3E+00 

7.3E+00 
1.6E+01 

1.89E-18 3.0E-22 

7.3E-0 I 

1.73804 2.88-08 

I 
Total Pathway: 

Total Rad + Chem 4.38-09 

RCINOGENIC RISK 

NP-237 4.72E-07 6.7E-04 2.2E-10 1.5E-13 
PU-238 2.2E-IO 
PU-2391240 2.3E-10 
RA-226 7.8E-10 
RA-228 l.OE-10 
SR-90 2.488-03 3.5E+00 3.6E-11 1.3E-10 

TH-228 5.5E-11 
TC-99 4.13E+00 5.98+03 1.3E-12 7.7E-09 

TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 4.358+00 6.28+03 1.6E-11 9.98-08 
U-2351236 2.32801 3.38+02 1.6E-I1 5.38-09 

123-238 4.80E+00 6.98+03 2.8E-I1 1.9E-07 
Total Pathway: 3.OE-07 

I IngestionlMilk 
Conc'n-Milk (mZlL1 intake Risk Compound 

Aroclor-1254 7.7E+00 
Aroclor-1260 7.7E+00 
Arsenic 1.8E+00 

' Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7.3E+00 
Benzo(b)fluoranthene 7.3E-01 
Benzo(g,h.i)perylene 
lBenzo(k)fluoranthene 7.3E-02 
iBeryllium 4.3E+W 
'Lead 1.628-18 6.1E-21 
Dibenzo(a,h)anthracene 7.3E+00 
Dieldrin 1.6E+01 
Indeno(l.2.3-cd)pyrene 7.3E-01 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 5.678-05 2.1E-07 

I 
Total Pathway: 

Total 
Dust & Groundwater - Total Afrected 

1.3E-10 
7.98-09 

5.7832 

1.3E-16 

5.1E-IO 
6.1E-12 
1.3E-IO 
8.OE-09 
4.1 E- 14 

2.2E-13 2.38-13 

9.SE-17 

1.8E-13 
6.78-13 

1 .OE-07 1 .OE-07 
5.4E-09 5.4E-09 
1.9E-07 I .9E-07 

4.1 E-09 
2.5 E-08 
3.OE-10 
1.6E-09 
7.38-08 
5.OE-09 

2.9E-11 

8.28-08 

I .4E-08 
5.3E-14 

Total Rad + Chem 3.0E-07 lord: 3 . I E h  5.IE- 

FFR\CRU2RI\ABQ\SBFOFCPW.XL.S\6/6/94: 4% PM 



TABLE B.3.2-13(d) 
(contlnued) 

SOUTH FIELD: BEEF AND MILK (GROUNDWATER AFFECTED) 
NONCARCINOGENIC HAZARD 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 1.5E+00 9.4E+OI I 

Total Pathway: 

5.OE-06 3.IE-04 

4.9E-04 3.OE-02 
3.4E+00 2.IE+02 

1.4E+00 8.5E+01 
7.58-02 4.5E+00 

NP-237 4.728-07 
PU-238 
PU-2391240 
RA-226 
RA-228. 

TC-99 4.13E+00 
SR-90 2.48E-03 

111-228 

TH-232 
TH-230 

U-234 4.358+00 
U-2351236 2.32 E-0 1 

IngestiodBeef 
Compound Conc’n in Beef (mglkg) @ RfDo Hazard 

Aroclor- 1254 
Aroclor- 1260 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g , h , i)pery lene 
Benzo(k)fluoranthene 

Lead 1.9E-18 3.5821 
Dibenzo(a,h)anthracene 

Indene( I ,2.3-cd)pyrene 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 5.OE-03 
U-Total 1.7E-04 3.28-07 3.OE-03 l.lE-@ 

Total Pathway: I .  1 E-@ 

I .  1 E 4 4  

Arsenic 3.OE-04 

Beryllium 5.OE-03 

Dieldrin 5.OE-OS 

Total Rad + Chem 

IngestiodMilk 
Comoound Conc’n-Milk (mglL) & RfDo 

Aroclor- I254 
Aroclor- I260 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)lluoranthene 
Beryllium S.0E-03 
Lead * 1.6E-18 7.1E-20 
Dibenzo(a.h)anthracene 

Indeno( I .2.3-cd)pyrene 
Phenanthrene 

2-Methylnaphthalene 
Tributyl phosphate 5.0E-03 

Arsenic 3.OE-04 

Dieldrin 5.OE-05 

TH-Total 

U-Total 5.7E-05 2 .5806 3.OE-03 8.2E-04 

Total Pathway: 8.2E-@ 

Total - 
Total 

Dust & Groundwater 
Mectcd 

6.7 E-06 

I .6E-08 

7.7E- 10 

9.3E-04 9.38-04 
g a  
“ g  E Z  

Total Rad + Chem 8.2E-04 T~rd: 9.3E-04 9.4E- O’q 
- m  -in 

$ 3  
F 

FER\CRUZRI\ABQ\SBFOFCPW.XLS\6/6/94; 4% PM 



TABLE B.3.2-14(a) 

FUTURE, OFF-PROPERTY FARMER (Rivate Ownership) 
SOUTH FIELD: HOME GROWN PRODUCE (DUST AFFECTED) 

2.8E-11 2.6E-10 
2.2E-10 6.3E-10 
2.2E-10 3.4E-10 
2.3E-10 2.3E-10 
7.8E-10 3.3847 
1.OE-10 5.1E-09 
3.6E-11 8.6E-10 
1.3E-12 2.68-09 
5.5E-11 3.1E-09 
1.3E-11 2.48-09 
1.7E-10 9.28-09 
1.6E-11 1.8E-09 
1.6E-11 1.9E-10 

CARCINOGENIC RISK 
Radiation Risk I 

~ 

IngestiodVegetables I I  IngestiodFruit I 
Compound Conc'n-Vea. (vCi/kg) - Intake Risk Comvound Conc'n-Fruit (pCi/kg) Intake 

4.9E-10 
1.2E-09 
6.4E-10 
4.4E-10 
6.2E-07 
~ ~ - 0 9  
1.6E-09 
4.9E-09 
6.1E-09 
4.6E-09 
1.7E-08 
3.5E-09 
3.6E-10 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 ' 

TH-230 
TH-232 
U-234 
U-2351236 

8.978-06 1.8E+01 

1.48E-06 2.9E+00 
2.75E-06 5.4E+00 

9.70EM 1.9E+00 
4.048-04 8.OE+02 
4.96E-05 9.8E+01 
2.28E-05 4.5E+01 

5.62E-05 1.1E+02 
1.79E-04 3.58+02 

1.10E-04 2.2E+02 
1.13E-05 2.2E+01 

1.90E-03 3.78+03 

5.208-05 1.OE+02 

Aroclor-1254 4.29E-06 4.7E-09 7.7E+00 3.6E-08 
Aroclor-1260 l.llE-06 1.2E-09 7.7E+00 9.4E-09 
Arsenic 1.14E-04 1.3E-07 1.8E+00 2.2E-07 
Benzo(a)anthracene 7.53845 8.3E-08 7.3E-01 6.1E-08 
Benzo(a)pyrene 1.25E-04 1.4E-07 7.3E+00 1.0E-06 
Benzo(b)fluoranthen 8.15E-05 9.0E-08 7.3E-01 6.6E-08 
Benzo(g,h,i)perylene 7.94E-05 8.8E-08 
Benzo(k)fluoranthen 9.75845 l.lE-07 7.3842 7.88-09 
Beryllium 1.298-05 1.4E-08 4.3E+00 6.1E-08 
Lead 3.278-04 3.68-07 
Dibenzo(a,h)anthrac 2.478-05 2.78-08 7.3E+00 2.0E-07 
Dieldrin 4.42E-07 4.9E-10 1.6E+01 7.8E-09 
Indeno(l.2.3cd)pyr 7.81845 8.6E-08 7.3E-01 6.3E-08 
Phenanthrene 3.11E-05 3.4E-08 
TH-Total 4.77E-04 5.3E-07 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E- 10 
1.OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 

Aroclor-1254 4.29E-06 2.5E-09 7.7E+00 1.9E-08 
Aroclor-1260 l.llE-06 6.5E-10 7.7E+00 5.OE-09 
Arsenic 1.14E-04 6.6E-08 1.8E+00 1.2E-07 
Benzo(a)anthracene 7.48E-05 4.4E-08 7.3E-01 3.28-08 
Benzo(a)pyrene 1.24E-04 7.2E-08 7.3E+00 5.38-07 
Benzo(b)fluoranthene 8.098-05 4.7E-08 7.3E-01 3.4E-08 
Benzo(g,h,i)perylene 7.88E-05 4.6E-08 
Benzo(k)fluoranthene 9.73E-05 5.7E-08 7.3EM 4.1E-09 
Beryllium 1.29E-05 7.5E-09 4.3E+00 3.2E-08 
Lead 3.27E-04 1.9E-07 
Dibenzo(a.h)anthracen 2.46E-05 1.4E-08 7.3E+00 1.0E-07 
Dieldrin 4.42E-07 2.6E-10 1.6E+01 4.1E-09 
Indeno(l.2.3-cd)pyren 7.75E-05 4.5E-08 7.3E-01 3.38-08 
Phenanthrene 3.03E-05 1.8E-08 
TH-Total 4.77E-04 2.88-07 

8.95E-06 9.3E+00 
2.75E-06 2.9E+00 
1.48E-06 1.5E+00 
9.70E-07 1.OE+00 
4.048-04 4.2E+02 
4.91845 5.1E+01 
2.28E-05 2.4E+01 
1.90E-03 2.OE+03 
5.46E-05 5.7E+01 
1.798-04 1.9E+(n 
5.20845 5.4E+01 
1.10E-04 1.2E+02 
1.13E-05 1.2E301 

lU-238 1.19E-04 2.3E+02 2.8E-11 6.58-091 111-238 1.19E-04 1.2E+02 2.8E-11 3.58-09 
Total Pathway: 6.8E-07 Total Pathway: 3.68-07 

IngestiodVegetables I I  IngestiodFmit 
Compound Conc'n-Vea. (ma/kpJ - Intake ~ i s k  I I Comvound Conc'n-Fruit (mglkg) intake Risk 

Total Rad + Chem 2.48-06 
FER\CRU2RI\ABQ\SVGOFFFD.XI3\6/5/94; 7 2 2  PM 

7.6E-10 
1 AE-09 
9.8E- 10 
6.7E- 10 
9.5E-07 
1.5E-08 
2.5E-09 
7.4E-09 
9.2E-09 
7.0E-09 
2.7E-08 
5.3E-09 
5.5E-10 
1 .OE-08 

5.6E-08 
1.4E-08 
3.4E-07 
9.2E-08 
1 SE-06 
1 .OE-07 

1.2E-08 
9.3E-08 

3 .OE-07 
1.2E-08 
9.68-08 

Total Rad + Chem 1.3~-061 Total: 3 . 7 ~ - ~ 1  



NONl . I  

6 ,  
ci3 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 

9.0E-06 1.8E+01 

1.5E-06 2.9E+00 
9.7E-07 1.9E+00 
4.0E-04 8.OE+02 

2.78-06 5.4E+00 

5.OE-05 9.8E+01 
2.38-05 4.5E+01 
1.9E-03 3.78+03 
5.68-05 1.1E+02 
1.8E-04 3.5E+02 
5.28-05 1.OE+02 
l.lE-04 2.2E+02 

U-2351236 l.lE-05 2.2E+01 
U-238 1.2E-04 2.38+02 

Total Pathway: 

Compound Conc'n-Veg. (mdkg) m 
Ardor-1254 4.38-06 4.7E-09 
Aroclor-1260 l.lE-06 1.2E-09 
Arsenic l.lE-04 1.3E-07 
Bem(a)anrhracene 7.5E-05 8.38-08 
Benzo(a)pyrene 1.2E-04 1.4E-07 
Bem@)fluoranthene 8.28-05 9.0E-08 
Bem(g,h.i)perylene 7.9E-05 8.88-08 
Benzo(k)fluoranthene 9.8E-05 1.lE-07 
Beryllium 1.3E-05 1.4E-08 
Lead 3.3E-04 3.68-07 
Dibenzo(a.h)anthracen 2.58-05 2.7E-08 
Dieldrin 4.48-07 4.9E-10 
Indeno(l.2.3-cd)pyren 7.88-05 8.6848 
Phenanthrene 3.1E-05 3.4848 
TH-Total 4.8E-04 5.3E-07 

R f D o m  

3.0E-04 4.28-04 

5.0E-03 2.8E-OC 

5.OE-05 9 . 7 E a  

TABLE B.3.2-14(8) 
(continued) 

RCINOGENIC HAZARD 
1 Hazard 

1 IngatiodFruit 
Compound 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

Conc'n-Fruit (pCi/kpJ & RfDo 
8.95E-06 9.3E+00 
2.758-06 2.9E+00 
1.48E-06 1.5E+00 
9.70E-07 1.OE+00 
4.04E-04 4.2E+02 
4.91845 5.1E+01 
2.28845 2.4E+01 
1.90E-03 2.OE+03 
5.46E-05 5.7E+01 
1.79E-04 1.9E+02 
5.20E-05 5.4E+01 
1.10E-04 1.2E+02 
1.13E-05 1.2E+01 

Hazard - 

U-238 1.19E-04 1.2E+02 
Total Pathway: 

I Hazard 

1 IngestiodFruit 
Compound Conc'n-Fruit (mnlkg) 

Ardor-  1254 4.298-06 
Aroclor-1260 l.llE-06 
Arsenic 1.14E-04 
Benzo(a)anthracene 7.488-05 
Bem(a)pyrene 1.24E-04 
Benzo@)fluoranthene 8.09E-05 
Bern@, h. i)pery lene 7.88845 
Benzo(k)fluoranthene 9.73845 
Beryllium 1.29E-05 
Lead 3.27E-04 
Dibenzo(a. h)anthracen 2.46E-05 
Dieldrin 4.42E-07 
lndeno(l.2.3-cd)pyren 7.75E-05 
Phenanthrene 3.03E-05 
TH-Total 4.77E-04 

Intake 
2.5E-09 
- 

6.5E-10 
6.6E-08 
4.48-08 
7.28-08 
4.78-08 
4.6E-08 
5.78-08 
7.5E-09 
1.9E-07 
1.4E-08 
2.6E-10 
4.58-08 
I .8E-08 
2.8Ea7 

~ 

R f D o m  

3.0E-04 2.2E-04 

\ 

5.0E-03 1.5E-06 

5.OE-05 5.2E-06 

~ 

Total Pathway: 4.3E-04 Total Pathway: 2.3E-@ 

6.48-04 

4.38-06 

1.5E-05 

Total Rad + Chem 4.38-04 
FER\CRUZRI\ABQ\SVGOF,XIS\6/5/94; 7:22 PM 

Total Rad + Chem 2.38-041 Total: 6.6E-041 



TABLE B. 

CS-137 2.8E-11 
NP-237 1.39E-06 2.7E+00 2.2E-10 6.OE-10 
PU-238 2.2E-10 
PU-2391240 2.3E-10 
RA-226 7.8E- 10 
RA-228 1.OE-10 
SR-90 1.27845 2.5E+01 3.6E-11 9.OE-10 
TC-99 5.128-03 1.OE+04 1.3E-12 1.3E-08 
TH-228 5.5E-11 
TH-230 1.3E-11 
THL232 1.7E-10 
U-234 1.18E-01 2.38+05 1.6E-11 3.78-06 
U-2351236 6.27E-03 1.2E+04 1.6E-11 2.0E-07 
U-238 . 1.30E-01 2.6E+05 2.8E-11 7.28-06 

1jNa) 
(continued) 

SOUTH FIELD: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

CS-137 2.8E-11 
NP-237 1.39E-06 1.5E+00 2.2E-10 3.2E-10 
PU-238 2.2E-10 
PU-2391240 2.3E-10 
RA-226 7.8E-10 
RA-228 1 .OE-10 
SR-90 1.278-05 1.3E+01 3.6E-11 4.8E-10 
TC-99 5.12E-03 5.38+03 1.3E-12 6.9E-09 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 ' 

U-234 1.18E-01 1.2E+05 1.6E-11 2.0E-06 
U-235/236 6.278-03 6.5E+03 1.6E-11 l.0E-07 
U-238 1.30E-01 1.4E+05 2.8E-11 3.8E-06 

CARCINOGENIC RISK 

'I 

IngestiodVegetables I I  IngestiodFruit 
Compound Conc'n-VeE. (DCi/k@ - Intake w ~ i s k  I I Compound Conc'n-Fruit(pCi/k& w Risk 

11 Risk 
IngestiodFruir 

Compound Conc'n-Fruit (rna/k& & Risk 
Aroclor- 1254 7 7E+00 
Aroclor-1260 7 7E+00 
Arsenic 1.8E+00 
Benzo(a)anthraccne 7 3E-01 
Benzo(a)pyrene 7 3E+00 
Benzo@)fluoranthene 
Bem(g,h.i)perylene 
Bcnzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracen 
Dieldrin 
Indeno(l.2.3-cd)pyren 
Phenanthrene 
TH-Total 
2-Methylnaphlhalene 
Tributyl phosphate 
U-Total 

7.7E+00 
18E+00 

Benzo(a)anthracene 7.3E-01 
7.3E+00 

Benzo@)fluoranthen 7.3E-01 
Be.m(g.h.i)perylene 
Benzo(k)fluoranthen 7.38-02 

4.3E+00 

Dibenzo(a.h)anthrac 7.3E+00 
1 ME-16 1.2E-19 

1.6E+01 
lndeno(l,2.3-cd)pyr 7.3E-01 

Total Pathway: 

7.3E-01 

7.3EM 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

1.06E-16 6.2E-20 

4.628-01 2.78-04 

I 
Total Pathway: 

Total 
Dust & Groundwater 

Affeeted 

7.6E- 10 
9.2E-10 2.7E-09 

, 9.8E-10 
6.7E-10 
9.58-07 
1 SE-08 

1.4E-09 3.98-09 
2.0E-08 2.88-08 

9.28-09 
7.0E-09 
2.78-08 

5.7E-06 5.78-06 
3.0E-07 3 .OE-07 
l.lE-05 l.lE-05 

5.6E-08 
1.4E-08 
3.48-07 
9.28-08 
1.5E-06 
1 .OE-07 

1.2E-08 
9.38-08 

3.0E-07 
1.2E-08 
9.68-08 

FER\CRUZRI\ABQ\SVGOR.XLS\6/5/94; 7 2 2  PM Total Rad + Chem 1.1E-05 Total Rad + Chem 5.9E-06 Toral: 1.7E-05 2.1E-05 



TABLE B.3.2-14(a) 
(continued) 

NON( 

IngestiodVegetables 
Compound Conc'n-Veg. (pCi/k& Intake RfDo Hazard 

CS-137 
NP-237 1.4E-06 2.7E+00 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 13E-05 2.5E+01 
TC-99 5.1E-03 1.OE+04 
TH-228 
TH-230 
TH-232 
U-234 1.2E-01 2.3E+05 
U-2351236 638-03 1.2E+04 
U-238 1.3E-01 2 6E+05 

Total Pathway: 

Chem 
IngestiodVegetables 

Compound Conc'n-Vcg (mglkg) & RID(o) Hazard 
Aroclor- 1254 
Aroclor- 1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Bern@, h. i)perylene 
Benzo(k)fluoranthene 
Beryllium 

Dibenzo(a.h)anthracen 
Dieldrin 
Indeno(l.2.3-cd)pyren 
Phenanthrene 

2-Methylnaphthalene 
Tributyl phosphate 

Lead l.lE-16 1.2E-19 

TH-Total 

U-Total 4.6E-01 5.1E-01 

3 . O E a  

5.0E-03 

5.0E-05 

5.0E-03 
3.OE-03 1.7E-01 

I 
Total Pathway: 1.7E-01 

F E R \ C R U 2 R l i A B Q \ S V G O ~ . X L S \ 6 l 5 / 9 4 ~  7:22 PM Total Rad + Chem 1.7E-01 

RCINOGENIC HAZARD 

1 398-06 1 5E+00 

1.27E-05 13E+01 
5 12E-03 5 3E+03 

Total Pathway: 

I Hazard 
IngesciodFruit 

Compound Conc'n-Fruit (mglkg) & RfDo Hazard 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Bern(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo@.h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 1.06E-16 6.2E-20 
Dibenzo(a,h)anthracen 
Dieldrin 
Indeno(l,2,3d)pyren 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 4.62E-01 2.78-04 

3.OE-04 

5.0E-03 

5.0E-05 

5.OE-03 
3.0E-03 9.OEM 

Total 
Dust & Groundwater 

Affected 

6.48-04 

4.3846 

1 5e-05 

1 SE-05 
2.6E-01 2.6E-01 

Total Pathway: 9.OE-0: 

Total Rad + Chem 9.OE-02 



TABLE B.3.2-14@) 
FUTURE, OFF-PROPERTY CHILD (Private Ownership) 

SOUTH FIELD: HOME GROWN PRODUCE (DUST AFFECTED) 
CARClNOCENlC RISK 

Conc'n-Vee. (pCi/kg) - lntake - Risk Compound Conc'n-Fruil(pCi/kd - Risk 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

8.WE-06 7.5E-01 
2.75E-06 2.3E-01 
1.48E-06 1.2E-01 
9.70EM 8.1EM 
4.048-04 3.4E+01 
4.96845 4.2E+00 
2.28E-05 1.9E+00 
1.90E-03 1.6E+02 
5.62E-0.5 4.7E+00 
1.798-04 1.5E+01 
5.20E-05 4.4E+00 
1.10E-04 9.3E+00 
1.13E-05 9.5E-01 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E- 10 
1.OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 

2.1E- 1 1 
5.1E-11 
2.7E-11 
1.9E-11 
2.6E-08 
4.2E-10 
6.9E-11 
2.1E-10 
2.6E- 10 
2.OE-10 
7.4E- 10 
1 SE-10 
1.5E-11 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

8.95E-06 
2.75E-06 
1.488-06 
9.70EM 
4.048-04 
4.91E-05 
2.28E-05 
1 .*E43 
5.46E-05 
1.79E-04 
5.20845 
1.10E-04 
1.13E-05 

1.2E+00 
3.5E-01 
1.9E-01 
1.2E-01 

5.2E+01 
6.3E+00 
2.9E+00 
2.4E+(n 
7.OE+00 

6.7E+00 

1.5E+00 

2.3E+01 

1.4E+01 

2.8E-11 3.2E-11 
2.2E-10 7.8E-11 
2.2E-10 4.2E-11 
2.3E-10 2.9E-11 
7.8E-10 4.OE-08 
1 .OE-10 6.3E-1C 
3.6E-11 1.lE-IC 
1.3E-12 3.2E-1C 
5.5E-11 3.9E-1C 
1.3E-11 3.OE-1C 
1.7E-10 1.1E-05 
1.6E-11 2.3E-1C 
1.6E-11 2.3E-11 

U-238 1.19E-04 l.OE+Ol 2.8E-11 2.8E-10 U-238 1.19E-04 1.5E+01 2.8E-11 4.3E-101 
Total Pathway: 2.98-08 Total Pathway: 4.4E-08 

429E-06 94E-10 77E+00 72E-09 
1 llE-06 24E-10 77E+00 19E-09 
114E-04 258-08 18E+00 44E-08 

Benzo(a)anthracene 753E-05 17E-08 73E-01 12E-08 
125E-04 27E-08 73E+00 2.OE-07 

Benzo@)fluoranthen 8 15E-05 18E-08 7.3E-01 13E-08 
Benzo(g.h,i)perylene 794E-05 17E-08 
Benzo(k)fluoranthen 9 75E-0.5 2 1E-08 7 3 E M  16E-09 

129E-05 28E-09 43E+00 12E-08 
327E-04 728-08 

Dibenzo(a.h)anthrac 247E-05 54E-09 7.3E+00 39E-08 

Indeno(l.2.3-cd)pyr 7 81E-05 17E-08 7 3E-01 1.2E-08 
4 428-07 97E-11 16E+01 16E-09 

3 llE-05 68E-09 

4.29E-06 14E-09 77E+00 l.lE-08 
l.llE-06 3.7E-10 7.7E+00 2.98-09 
114E-04 3 8E-08 18E+00 6.7E-08 

Benzo(a)anthracene 748E-05 25E-08 73E-01 1.8E-08 
1.248-04 4.1E-08 7 3E+00 3.0E-07 

Benzo(b)fluoranthene 809E-05 2.7E-08 7.3E-01 2.0E-08 
Benzo(g,h,i)perylene 7.88E-05 2 6E-08 
Benzo(k)fluoranthene 9.73845 338-08 73E-02 24E-09 

1.29845 4.3E-09 4.3E+00 1.9E-08 
3 27E-04 1 1E-07 

Dibenzo(a.h)anthracen 2.46E-05 82E-09 7.3E+00 60E-08 

Indeno(l.2.3-cd)pyren 775E-05 26E-08 7.3E-01 19E-08 
4428-07 15E-10 1.6E+01 24E-09 

303E-0.5 1 OE-08 

Total 

5.3E-11 
I .3E-10 
6.9E-11 
4.7E-11 
6.7848 
1 .OE-09 
1.7E-10 
5.3E-10 
6.5E-10 
5.OE-10 
1.9E-09 
3.7E-10 
3.8E-11 
7.1E-10 

1 3E-08 
4.7E-09 
1 . l E M  
3 .OE-08 
5 .OE-07 
3.38-08 

3.98-09 
3.1E-08 

1 .OEM 
3.9E-09 
3.1E-08 

Total Pathway: 3.4E-07 Total Pathway: 5.2E-07 

Total Rad + Chem 3.7E-07 
FER\CRUZRI\ABQ\SVGOFCFD XLS\6/5/94; 7:23 PM 

Total Rad + Chem 5.7E-07-1 



R 

PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

IngationlFruit 
Compound Conc'n-Fruit (oCl/k@ RfDo Conc'n-Veg. (pCi/k@ -e Rfl>lo) 

9.0E-06 7.5E-01 
2.78-06 2.3E-01 
1.5E-06 1.2E-01 
9.7E-07 8.1EM 

' 4.0E-04 3.4E+Ol 
5.OE-05 4.2E+00 
2.3E-05 1.9E+00 
1.9E-03 1.6E+02 
5.6E-05 4.7E+00 
1.8E-04 1.5E+01 
5.2E-05 4.4E+00 
l.lE-04 9.3E+00 
l.lE-05 9.5E-01 

crpl 

61 

(U-238 1.2E-04 l.OE+Ol 
Total Pathway: 

CS-137 
NP-237 
PU-238 

TABLE B.3.2-14(b) 
(continued) 

ComDound Conc'n-Vea. (malk@ @ 
Aroclor- 1254 4.38-06 l.lE-08 
Aroclor-1260 l.lE-06 2.88-09 
Arsenic 1.lE-W 2.96-07 
Benzo(a)anthracene 7.58-05 1.9E-07 
Benzo(a)p yrene 1.2E-04 3.2E-07 
Benzo(b)fluoranthene 8.28-05 2.1E-07 
Benzo(g , h , i)perylene 7.98-05 2.0E-07 
Benzo(k)fluoranthene 9.8845 2.5E-07 
Beryllium 1.3E-05 3.3E-08 
Lead 3.38-04 8.48-07 
Dibenw(a.h)anlhracen 2.58-05 6.38-08 
Dieldrin 4.48-07 l.lE-09 
Indene( 1.2.3-cd)pyren 7.88-05 2.0E-07 
Phenanthrene 3.1E-05 7.9848 
TH-Total 4.8E-04 1.2E-06 

Hazard - 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-23.51236 

8.95E-06 1.2E+00 
2.75E-06 3.5E-01 
1.48E-06 1.9E-01 
9.70E-07 1.2E-01 
4.048-04 5.2E+01 
4.91845 6.3E+00 
2.28E-05 2.9E+00 
1.90E-03 2.4E+02 
5.468-05 7.OE+00 
1.79E-04 2.3E+01 
5.20E-05 6.7E+00 
1.10E-04 1.4E+01 
1.13E-05 1.5E+00 

U-238 1.19E-04 1.5E+01 
Total Pathway: 

RfDOm 

3.0E-04 9.7E 

5.0E-03 6.6E 

5.OE-05 2.3E 

Comoound Conc'n-Fruit (ma/kg Intake 
Aroclor-1254 4.29E-06 1.7E-08 
Aroclor-1260 l.llE-06 4.38-09 
Arsenic 1.14E-04 4.5E-07 
Benzo(a)anthracene 7.48845 2.98-07 
Benzo(a)pyrene 1.248-04 4.8E-07 
Benzo(b)fluoranthene . 8.098-05 3.2E-07 
Benzo(g.h. i)perylene 7.88E-05 3.1E-07 
Benzo(k)fluoranthene 9.73E-05 3.8E-07 
Beryllium 1.29E-05 5.0E-08 
Lead 3.278-04 1.3E-06 
Dibenzo(a.h)anthracen 2.46845 9.68-08 
Dieldrin 4.42E-07 1.7E-09 
Indeno(l.2.3-cd)pyren 7.7SE-05 3.0E-07 
Phenanthrene 3.03E-05 1.2EM 
TH-Total 4.77E-04 1.9E-06 

3.0E-04 1.5E-03 

S.0E-03 1 .OE-05 

5.OE-05 3.5E-05 

I 
Total Pathway: 1.0E-03 

Total Rad + Chem 1.OE-03 
FER\CRUZRI\ Q\SVGOFCFD.XLS\6/5/94: 7 2 3  PM 

Total Palhway: 1.5E-03 

2.5843 

1.7E-05 

5.78-05 

Total Rad + Chem 1.5E-031 Tolnf: 2.SE-031 



TABLE B.3.2-14@) 
(continued) 

SOUTH FIELD: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

CARCINOGENIC RISK 

IngestionlVegetables 
Compound Conc'n-Veg. (pCi/k@ - Intake - w Risk 

CS-137 2.8E-11 
1.398-06 1.2E-01 2.2E-10 2.6E-11 

2.2E-10 

7.8E-10 
1.OE-10 

2.3E-10 

1.27E-05 l.lE+00 3.6E-11 3.9E-11 
5.12843 4.3E+02 1.3E-12 5.6E-10 

5.5E-11 
1.3E-11 
1.7E-10 

1.18E-01 9.9E+03 1.6E-11 1.6E-07 
6.27E-03 5.3E+02 1.6E-11 8.48-09 

U-238 1.30E-01 l.lE+04 2.8E-11 3.1E-07 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 

IngestiodFruit 
Compound Conc'n-Fruit(pCi/k@ w Risk 

CS-137 2.8E-11 
NP-237 1.39E-06 1.8E-01 2.2E-10 3.9E-11 
PU-238 2.2E-10 

RA-226 7.8E-10 
RA-228 1.OE-10 
SR-90 1.278-05 1.6E+00 3.6E-11 5.9E-11 
TC-99 5.12E-03 6.6E+02 1.3E-12 8.6E-10 
TH-228 5.5E-11 

PU-239/240 2.3E-10 

TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.18E-01 1.5E+04 1.6E-11 2.48-07 
U-2351236 6.27843 8.1E+02 1.6E-11 1.3E-08 
U-238 1.30E-01 1.7E+04 2.8E-11 4.7E-07 

Compound Conc'n-Veg. (mg/k& - lntake Risk 
Aroclor-1254 7.7E+00 

Arsenic 1.8E+00 
Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7.3E+00 
Benzo@)fluoranthen 7.3E-01 
Bern@, h , i)perylene 
Benzo(k)fluoranthen 7.38-02 
Beryllium 4.3E+00 

Aroclor-1260 7.7E+00 

Lead 1.06E-16 2 3E-20 
Dibenzo(a.h)anthrac 13E+00 
Dieldrin 1.6E+Ol 
Indeno( 1.2.3-cd)pyr 7.3E-01 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
iTributyl phosphate 
IU-Total 4 62E-01 1 OE-04 
I 
I 

Total Pathway: 

FER\CRUZRI\ABQ\SVGOFCFW.XLS\6/5/94; 7 2 4  PM Total Rad + Chem 4.7E-07 

IngestionlFruit 
Compound Conc'n-Fruit(mg/k@ Intake w Risk 

Aroclor- 1254 7.7E+00 
Aroclor-1260 7.7E+00 
Arsenic 1.8E+00 
Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7.3E+00 
Benzo@)fluoranthene 7.3E-01 
Benzo(g.h,i)perylene 
Benzo(k)fluoranthene 7.3E-02 
Beryllium 4.3E+00  lead 1.06E-16 3.68-20 

Dieldrin 1.6E+01 
Indeno(l.2.3-cd)pyren 7.3E-01 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 4.628-01 1.6E-04 

Dibenzo(a.h)anthracen 7.3E+00 

Total 
Dust & Groundwater 

Total Affected - 

5.3E-11 
6.5E-11 1.9E-10 

6.9E-11 
4.7E-11 
6.7E-08 
1 .OE-09 

9.7E-11 2.7E-10 
1.4E-09 1.9E-09 

6.5E-10 
5 .OE- 10 
1.9E-09 

4.0E-07 4.0E-07 
2.1E-08 2.1E-08 
7.7E-07 7.78-07 

1.8E-08 
4.78-09 
l.lE-07 
3.0E-08 
5.OE-07 
3.3E-08 

3.98-09 
3.1E-08 

1 .OE-07 
3.98-09 
3.1E-08 

Total Pathway: 

Total Rad + Chem 7.28-07) Total: 1.2E-06 2.1E-061 

a 



TABLE B.3.2-14@) 
(continued) 

\ 
RCINOGENIC HAZARD Total 

Dust & Groundwater 
Affected 

139E-06 18E-01 

1278-05 16E+00 
5 12E-03 66E+02 

Total Pathway 

NON( 

1.4E-06 1.2E-01 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 1.2E-01 9.9E+03 
U-235/236 6.38-03 5.3E+02 
U-238 1.3E-01 

Total Pathway: 

3 OE-04 
Benzo(a)anthracene 

Benzo(g.h. 1)perylene 
Benzo(k)fluoranthene 

5 OE-03 
1 1E-16 27E-19 

5 OE-03 
46E-01 12E-03 30E-03 39E4 

Total Pathway 3 9E4 

1.3E-05 l.lE+00 
5.1E-03 4.3E+02 

5 .OE-05 

FER\CRU2RI\ABQ\SVGOFCW,XLS\6/5/94: 7:24 PM Total Rad + Chem 3.dE-01 

IngestiodFruit 
Compound Conc'n-Fruit(mR/k& RfDo && 

Aroclor- 1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 

Diben&(a,h)anthracen 
Dieldrin 
Indeno(l.2.3-cd)pyren 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 4.62841 1.8E-03 

Lead 1.06E-16 4.1E-19 

3.0E-04 

5.OE-03 

5.OE-05 

5.0E-03 
3.0E-03 6.OE-01 

1 
Total Pathway: 6.0E-01 

2.58-03 

1.7E-05 

5.78-05 

5.7E-05 
1.OE+00 I.OE+00 

Total Rad + Chem 



TABLE B.3.2-14 (c) 
FUTURE, OFF-PROPERTY FARMER (FEDERAL OWNERSHIP) 
SOUTH FIELD: HOME GROWN PRODUCE (Dun AFFECTED) 

CARCINOGENIC RISK 

I I t  

7 
tL 
U 
U U 

h) 
W 

I 

FER 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
'SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.52E-07 S.OE-01 
7.76E-08 1.5E-01 
4.168-08 8.28-02 
2.728-08 5.48-02 
1.13E-05 2.2E+01 
1.398-06 2.7E+00 
6.428-07 1.3E+00 
5.36E-05 l . lE+02 
1.58E-06 3.1E+00 
5.05E-06 9.9E+00 
1.46E-06 2.9E+00 
3.10E-06 6.1E+00 
3.18E-07 6.3E-01 
3.34E-06 6.6E+00 

2.8E-11 
2.2E- 10 
2.2E-10 
2.3E- 10 
7.8E-10 
1 .OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

1.4E-111 ICs-137 2.10E-07 2.2E-01 
3.4E-11 
'1.8E-11 
1.2E-1 I 

2.7E-10 
4.6E-11 
1.4E-10 
1.7E-10 
1.3E-10 
4.9E-10 
9.8E-11 
1 .OE-1 1 
1.8E-10 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.71E-08 8.1E-02 
4.15E-08 4.3E-02 
2.72E-08 2.8E-02 
l.llE-05 1.2E+01 
1.38E-06 1.4E+00 
6.01E-07 6.3E-01 
5.20E-05 5.4E+01 
1 S3E-06 1.6E+00 
4.99E-06 5.2E+00 
1.44E-06 1.5E+00 
3.10E-06 3.2E+00 
3.18E-07 3.3E-01 
3.33E-06 3.5E+00 

2.8E-11 6.1E-12 
2.2E-10 1.8E-11 
2.2E-10 9.5E-12 
2.3E-10 6.5E-12 
7.8E-10 9.1E-09 
1.OE-10 1.4E-1C 
3.6E-11 2.3E-11 
1.3E-12 7.1E-11 
5.5E-11 8.8E-11 
1.3E-11 6.8E-11 
1.7E-10 2.6E-1C 
1.6E-11 5.2E-11 
1.6E-11 5.3E-12 
2.8E-11 9.7E-11 

Aroclor-1254 1.21E-07 1.3E-10 7.7E+00 
Aroclor- 1260 3.1 1E-08 3.4E-11 7.7E+00 
Arsenic 3.21E-06 3.5E-09 1.8E+bO 
Benzo(a)anthracene 2.12E-06 2.3E-09 7.3E-01 
Benzo(a)pyrene 3.51E-06 3.9E-09 7.3E+00 
Benzo(b)fluoranthene 2.30E-06 2.58-09 7.3E-01 
Benzo(g ,h,i)perylene 2.24E-06 2.5E-09 . 
Benzo(k)fluoranthene 2.74E-06 3.0E-09 7.3E-02 
Beryllium 3.628-07 4.OE-10 4.3E+00 
Lead 9.20E-06 1 .OE-08 
Dibenzo(a,h)anthrace 6.95E-07 7.6E-10 7.3E+00 
Dieldrin 1.24E-08 1.4E-11 1.6E+01 
Indeno(l,2,3cd)pyre 2.20E-06 2.4E-09 7.3E-01 
Phenanthrene 8.738-07 9.6E-10 
TH-Total 1.34E-05 1.5E-08 

Total Pathway: 

Total Rad + Chem 

RU2RI\ABQ\SNGOFRP.XLS\6/5/94: 7:24 PM 

1 .OE-09 

6.2E-09 
1.7E-09 
2.8E-08 

2.6E-10 

1.8E-09 

2.2E- 10 
1.7E-09 

5.68-09 

1.8E-09 
2.2E-10 

4.9E-08 

5 .OE-08 

Aroclor-1254 6.99E-08 4.1E-11 7.7E+00 3.1E-10 
Aroclor-1260 2.40E-08 1.4E-11 7.7E+00 l.lE-10 
Arsenic 2.86E-06 1.7E-09 1.8E+00 2.98-09 

Benzo(a)pyrene 3.40E-06 2.0E-09 7.3E+00 1.5E-08 
Benzo(b)fluoranthene 2.24E-06 1.3E-09 7.3E-01 9.5E-10 
Benzo(g,h,i)perylene 2.21E-06 1.3E-09 

Benzo(a)anthracene 2.02E-06 1.2E-09 7.3E-01 8.6E-10 

Benzo(k)fluoranthene 2.66E-06 1.6E-09 7.3E-02 l.lE-10 
Beryllium 3.48E-07 2.OE-10 4.3E+00 8.7E-10 
Lead 8.98E-06 5.2E-09 
Dibenzo(a,h)anthrace 6.83E-07 4.OE-10 7.3E+00 2.9E-09 
Dieldrin 7.38E-09 4.3E-12 1.6E+01 6.9E-11 
Indeno(l.2.3-cd)pyre 2.15E-06 1.3E-09 7.3E-01 9.2E-10 
Phenanthrene 8.23E-07 4.8E-10 
TH-Total 1.33E-05 7.8E-09 

Total Pathway: 2.5E-0: 

Total - 
2.OE-11 
5.1E-11 
2.8E-11 
1.9E-11 
9. IE-09 
4.2E-10 
6.8E-11 
2.1E-10 
2.6E-10 
2 .OE-10 
7.4E- 10 
1 .5E-lO 
1.5E-11 
2.8E-10 

1.3E-09 
3.7E-10 
9.1E-09 
2.6E-09 
4.3E-08 
2.8E-09 

3.3E-10 
2.6E-09 

8.5E-09 

2.78-09 
2.9E-10 

Total Rad + Chem 3.4E-08 



TABLE B.3.2-14 (c) 

(continued) 

NOA 

J 
4.2E-08 
2 7E-08 

RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.4E-06 
6.48-07 
5.48-05 
1.6E-06 
5.OE-06 
1 SE-06 
3.1E-06 
3.2E-07 
3.3E-06 

NRCINOGENIC HAZARD 

IngestiodFruit 
Compound Conc'n-Fruit(DCi/@ Intake RfDo Hazard 

CS-137 2.10E-07 
NP-237 7.7 1 E-08 
PU-238 4.15E-08 
PU-2391240 2.72E-08 
RA-226 l.llE-05 
RA-228 1.38E-06 
SR-90 6.01E-07 
TC-99 . 5.20E-05 
TH-228 1,53E-06 
TH-230 4.99E-06 
TH-232 1 .ME46 
U-234 3.10E-06 
U-2351236 3.18E-07 
U-238 3.33E-06 

I 
Total Pathway: O.OE+OO Total Pathway: ' O.OE+O( 

IngestiodVegetables 
Compound Conc'n-Veg. (mglkg) Intake RfDo Hazard 

Aroclor- 1254 1.2E-07 1.3E-10 
Aroclor-1260 3.1E-08 3.4E-11 
Arsenic 3.28-06 3.58-09 3.OE-04 1.2E-0 
Benzo(a)anthracene 2.1E-06 2.3E-09 
Benzo(a)pyrene 3.5E-06 3.9E-09 
Benzo(b)fluoranthene 2.3E-06 2.5E-09 
Benzo(g,h,i)perylene 2.28-06 2.58-09 
Benzo(k)fluoranthene 2.7E-06 3.0E-09 
Beryllium 3.6E-07 4.OE-10 5.0E-03 8.0E-0 
Lead 9.28-06 1.OE-08 
Dibenzo(a,h)anthrace 6.9E-07 7.6E-10 
Dieldrin 1.2E-08 1.4E-11 5.OE-05 2.7E-0 
Indene( 1.2.3-cd)pyre 2.2E-06 2.48-09 
Phenanthrene 8.7E-07 9.6E-10 
TH-Total 1.3E-05 1.5E-08 

Total Pathway: 1.2E-C 

Benzo(a)anthracene 2.02E-06 1.2E-09 
3.40E-06 2.0E-09 
2.24E-06 1.3E-09 

Benzo(g.h,i)perylene 2.21E-06 1.3E-09 
Benzo( k)fluoranthene 2.668-06 1.6E-09 

8.988-06 5.2E-09 
3.48E-07 2.OE-10 5.0E-03 1 .OE-12 

Dibenzo(a,h)anthrace 6.838-07 4.OE-IO 
7.38E-09 4.3E1-12 5.OE-05 2.2E-16 

Indeno( 1.2.3cd)pyre 2.15E-06 1.3E-09 
8.238-07 4.8E-10 

TH-Total 1.33E-05 7.88-09 
Total Pathway: 5.6E-0t 

_.: 
,. 

1.7E-05 

Total Rad + Chem 5.6E-06 Total Rad + Chem 1.2E-05 

FER\CRU2RI\ABQ\SFVGOFRF'.XLS\6/5/94: 7 :24 PM 



TABLE 8.3.2-14 (e) 
(continued) 

SOUTH FIELD: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

46 
tL 
Y w Y 

w 
CL 

IngestiodVegetables I I  IngestiodFruit 
Compound Conc'n-Veg. (pCi/k@ - Intake ~ i s k  I I Compound Conc'n-Fmit(pCi/k@ & w Risk 

CS-137 2 8E-11 
NP-237 1.398-06 2.7E+00 2 2E-10 6.OE-1C 
PU-238 2.2E- 10 
PU-2391240 2.3E-10 
RA-226 7.8E-10 
RA-228 1.OE-10 

TC-99 5.12843 1.OE+04 1.3E-12 1.3E-08 
TH-228 5.5E-11 

SR-90 1.278-05 2 5E+01 3.6E-11 9.OE-IC 

TH-230 1.3E-11 
TH-232 17E-10 
U-234 1 18E-01 2.3E+05 1.6E-11 3 . 7 E 4  
U-2351236 6.27E-03 1.2E+04 1.6E-11 2 0E-K 
U-238 1.30E-01 2 6E+05 2.8E-11 7 . 2 E 4  

Total Pathway: 1.1E-05 

7.7E+W 

1.8E+00 

7 3E+00 

7.7E+00 

Benzo(a)anthracene 7.3E-01 

Benzo(b)fluoranthen 7.3E-01 
Benzo(g, h.i)perylene 
Benzo(k)fluoranfhen 7 3 E M  

4.3E+00 
106E-16 1.2E-19 

Dibenzo(a,h)anthrac 7.3E+00 
1.6E+01 

Indeno(l.2.3-cd)pyr 7 3E-01 

Total Pathway: 

FER\CRUZRI\ABQ\SVGOFFPW.XLs\6/5/94: 7:25 PM Total Rad + Chem l.lE-05 

CS-137 2.8E-11 
NP-237 1.398-06 1.5E+00 2.2E-10 3.2E-10 
PU-238 2.2E-10 
PU-239/240 2.3E-10 
RA-226 7.8E-10 
RA-228 1.OE-10 
SR-90 1.27845 1.3E+01 3.6E-11 4.8E-10 

TH-228 5.5E-11 
TC-99 S.12E-03 5.38+03 1.3E-12 6.9E-09 

TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.18E-01 1.2E+05 1.6E-11 2.OE-06 
U-2351236 6.27843 6.5E+03 1.6E-11 1.0E-07 
U-238 1.30E-01 1.4E+05 2.8E-11 3.88-06 

Total Pathway: 5.9E-06 

al Risk - 
IngestiodFmit 

Compound Conc'n-Fruit (mglkg) & Risk 
Aroclor-1254 7 7E+00 
Aroclor-1260 7 7E+00 
Arsenic 18E+00 
Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7 3E+00 
Bcnzo(b)fluoranthene 7 3E-01 
Benzo(g.h. ilperylenc 
Benzo(k)fluoranthene 7.3EM ~ 

Beryllium 4 3E+00 
Lead 106E-16 6.28-20 
Dibenzo(a.h)anthracen 7.3E+00 
Dieldrin 16E+01 
Indene( I .2,3cd)pyren 7.3E-01 
Phenanthrene 

2-Methylnaphthalene 
Tribuiyl phosphate 
U-Total 4 62E-01 2.78-04 

TH-Total 

Total Pathway: 

Total 

Dust & Groundwater 
Total Affeeted - 

2.OE-11 
9.2E-10 9.7E-10 

2.8E-11 
1.9E-11 
9.1E-09 
4.2E-10 

1.4E-09 1.4E-09 
2.0E-08 2.0E-08 

2.6E-10 
2.OE-10 
7.4E-10 

5.78-06 5.7E-06 
3.0E-07 3.OEM 
l.lE-05 1.1E-05 

1.3E-09 
3.7E- 10 
9.1E-09 
2.68-09 
4.38-08 
2.8E-09 

3.3E-10 
2.6E-09 

8.5E-09 
2.9E- 10 
2.78-09 

Total Rad + Chem 5.98-06 Tootul: 1.7E-05 1.7E-05 



c a a ca 
- 
+.. 

I 

L '  

14E-06 2.7E+00 

13E-05 25E+01  
5 1E-03 10E+04 

Total Pathway' 

Aroclor-1254 
Aroclor- 1260 
Arsenic 
Benzo(a)anthracene' 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g, h , i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead l.lE-16 1.2E-19 
Dibenzo(a.h)anthmn 
Dieldrin 
Indeno(l.2.3-cd)pyren 
Phenanthrene 

2-Methylnaphthalene 
Tributyl phosphate 
U-Total 4.6E-01 5.1E-04 

TH-Total 

TABLE B.3.2-14 (e) 

(continued) 

Aroclor- 1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthrawne 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranlhene 
Beryllium 

Dibenzo(a,h)anthrawn 
Dieldrin 
Indeno( 1.2.3-cd)pyren 
Phenanthrene 

2-Methylnaphthalene 
Tributyl phosphate 

Lead 1.06E-16 6.2E-20 

TH-Total 

U-Total 4.628-01 2.78-04 

3.0E-04 

5.0E-03 

5.0E-05 

5 .OE-03 
3.0E-03 1.7E-0 

FER\CRUZRI\ABQ\SVGOFW,XLS\6/5/~; 7 : Z  PM Total Rad + Chem 1.7E-01 

RCINOGENIC HAZARD Total 
Dust 81 Groundwater 

Affected 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 1.30E-01 1.4E+05 

Total Pathway: 

1.18E-01 1.2E+05 
6.27E-03 6.58+03 

1.39E-06 1.5E+00 

1.27E-05 1.3E+01 
5.12E-03 5.3E+03 

IngestiordFruit 
Compound Conc'n-Fruit(mdkg) Intake RfDo 

3.OE-04 

5.0E-03 

5.0E-05 

5.0E-03 
3.0E-03 9.OEM 

I 
Total Pathway: 9.0E-0: 

g &  

2.6E-01 2.6E-01 F 
&"2!  z 

Total Rad + Chem 9.0E-02 



TABLE B.3.2-14 (d) 
FUTURE, OFF-PROPERTY CHILD (FEDERAL OWNERSHIP) 

SOUTH FIELD: HOME GROWN PRODUCE mum A&CTED) 

sd 
tL 
Y 
U U 

W 
W 

IngestiodVegetables 
Intake m ' Risk Compound Conc'n-Vea. (pCi/& - 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

2.52E-07 2.1E-02 
7.76E-08 6.5E-03 
4.16E-08 3.5E-03 
2.72E-08 2.3E-03 
1.13E-05 9.5E-01 
1.39E-06 1.2E-01 
6.42E-07 5.4842 
5.36E-05 4.5E+00 
1.58E-06 1.3E-01 
5.05E-06 4.2E-01 
1.46E-06 1.2E-01 
3.10E-06 2.6E-01 

3.34E-06 2.8E-01 
3.18E-07 2.7E-02 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E- 10 
7.8E- 10 
1 .OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

5.9E-33 
1.4E-12 
7.7E-13 
5.3E-13 

1.2E-11 
1.9E-12 
5.9E-12 
7.3E-12 
5.58-12 
2.1E-11 
4.2E- I2 
4.3E-13 
7.8E- 12 

Total Pathway: 6.9E-11 

lCINOGENIC RISK 

Compound 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
rc-99 
TH-228 
M-230 
TH-232 
U-234 
U-235/236 
U-238 

Conc 'n-h i t  (pCi/& Intake 
2.10E-07 2.7E-02 
7.71E-08 9.9E-03 
4.15E-08 5.3E-03 
2.72E-08 3.5E-03 
l.llE-05 1.4E+00 
1.38E-06 1.8E-01 
6.01E-07 7.7E-02 
5.20E-05 6.7E+00 
1.53E-06 2:OE-01 
4.99E-06 6.4E-01 
1.44E-06 1.9E-01 
3.10E-06 4.0E-01 
3.18E-07 4.1E-02 
3.33E-06 4.3E-01 

m- Risk 1 
2.8E-11 7.5E-13 
2.2E-10 2.2E-12 
2.2E-10 1.2E-12 
2.3E-10 8.OE-13 
7.8E-10 l.lE-09 
1.OE-10 1.8E-11 
3.6E-11 2.88-12 
1.3E-12 8.7E-32 
5.5E-11 1.lE-I1 
1.3E-I1 8.3E-12 
1.7E-10 3.2E-11 
1.6E-11 6.4E-12 
1.6E-11 6.58-13 
2.8E-11 1.2E-11 I 

Total Pathway: 1.2E-09 

Benzo(a)anthracene 2.12E-06 4 6E-10 7.3E-01 3 4E-IO 
3 51E-06 7.7E-10 7.3E+00 5.6E-09 

Benzo(b)fluoranthene 2 30E-06 5.OE-10 7.3E-01 3.7E-10 
Benzo(g.h.i)perylene 2.24E-06 4.9E-10 
Benzo(k)fluoranthene 2.74E-06 6.OE-10 7.3E-02 4.4E-11 

3.62E-07 7.9E-11 4.3E+00 3.4E-10 
9.208-06 2.0E-09 

Dibenzo(a.h)anthrace 695E-07 1 SE-IO 7.3E+00 l.lE-09 
1.24E-08 2.78-12 1.6E+01 4.4E-11 

Indeno( I .2,3cd)pyre 2.208-06 4.8E-10 7.3E-01 3.5E-10 
8.73E-07 1.9E-10 

Total Pathway: 9.78-09 

9 8E-09 Total Rad + Chem 

FER\CRU2RI\ABQ\SFVGOFCP XLS\6/5/94; 1:25 PM 

IngestiodFruit 
Compound Conch-Fmit (ma/k& Intake WJoJ 

Aroclor- 1254 6.99E-08 2.3E-11 7.7E+00 1.8E-10 
Aroclor-1260 2.40E-08 8.OE-12 7.7E+00 6.2E-11 
Arsenic 2.86E-06 9.6E-10 1.8E+00 1.7E-09 
Benzo(a)anthracene 2.02E-06 6.8E-10 7.3E-01 4.9E-10 
Benzo(a)pyrene 3.40846 l.lE-09 7.3E+00 8.3E-09 
Benzo(b)fluoranthene 2.248-06 7.5E-10 7.3E-01 5.5E-10 
Benzo(g, h,i)perylene 2.21E-06 7.4E-10 
Benzo(k)fluoranthene 2.66E-06 8.9E-10 7.3E-02 6.5E-11 
Beryllium 3.48E-07 1.2E-10 4.3E+00 5.OE-10 
Ihad  8.98E-06 3.0E-09 
Dibenzo(a,h)anthrace , 6.83E-07 2.3E-10 7.3E+00 1.7E-09 
Dieldrin 7.38E-09 2.5E-12 1.6E+01 4.OE-11 
'Indeno(l,2,3cd)pyre 2.15E-06 7.2E-10 7.3E-01 5.3E-10 
Phenanthrene 8.23E-07 2.8E-10 
ITH-Total 1.33E-05 4.5E-09 

Total Pathway: 1.4E-OI 

Total - 
1.3E-12 
3.6E- 12 
1.9E-12 
1.3E-12 
l.lE-09 
2.9E-11 
4.7E-12 
1 .SE-11 
1.8E-11 
1.4E-11 
5.2E-11 
1.1E-11 
l.lE-12 
2.OE-11 

3.8E-10 
l.lE-10 
2.9E-09 
8.3E-10 
1.4E-08 
9.2E-10 

1.1 E-10 
8.4E-I0 

2.88-09 
8.3E-11 
8.8E- 10 

Total Rad + Chem 1.5E-08 



TABLE B.3.2-14 (d) 
(continued) 

NONCARCINOGENIC HAZARD 

7.8848 
4.2 E.08 
2.7E-08 

RA-228 1.4E-05 
SR-90 6.4E-0; 
TC-99 5.4E-05 
TH-228 I .6E-06 
TH-230 5.0E-06 
TH-232 1.5E-06 
U-234 3.1E-06 
U-2351236 3.28-07 
U-238 3.38-06 

Total Pathway: O.OE+Oc 

IngestiodVegetables 
Compound Conc'n-Vea. (mglkgJ Intake RfDo Hazard 

Aroclor- 1254 
Aroclor- 1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)py rene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranIhene 
Beryllium 
Lead 
Dibenzo(a,h)anthrace 
Dieldrin 
Indeno(l,2.3-cd)pyre 
Phenanthrene 
TH-Total 

1.2E-07 3.IE-10 
3.1E-08 8.OE-11 
3.2E-06 8.2E-09 3.0E-04 
2. I E-06 5.4E-09 
3.5846 9.0E-09 

2.2E-06 5.7E-09 
2.7E-06 7.0E-09 

9.2E-06 2.4E-08 
6.9E-07 1.8E-09 

2.2E-06 5.6849 
8.7E-07 2.2E-09 
1.3E-05 3.4E-08 

2.3E-06 5.9E-09 

3.6E-07 9.2E-10 5.0E-03 

1.2E-08 3.2E-11 5.OE-05 

2.7E-05 

1.8E-07 

6.4E-0i 

IngestiodFruit 
Compound Conc'n-Fruit (pCilg) intake RfDo Hazard 

CS-137 2.10E-07 
NP-237 7.7 1 E-08 
PU-238 4. 15E-08 

2.72E-08 
RA-226 l.llE-05 

1.388-06 
SR-90 6.01E-07 
TC-99 ' 5.20E-05 
TH-228 1.53846 . . 
TH-230 4.998-06 
TH-232 1.448-06 
U-234 3.10E-06 
U-2351236 3.18E-07 
U-238 3.33E-06 

PU-2391240 

RA-228 

Total Pathway: O.OE+O( 

Total - 

I 

6.5E-05 

Aroclor- 1254 6.99E-08 2.7E-10 
Aroclor- 1260 2.40848 9.4E-11 
Arsenic 2.86E-06 1.1E-08 3.0E-04 3.7E-05 
Benzo(a)anthracene 2 02E-06 7.9E-09 
Benzo(a)pyrene 3.40E-06 1.3E-08 
Benzo(b)fluoranthene 2.24E-06 8.7849 
Benzo(g.h,i)perylene 2 21E-06 8.7E-09 
Benzo( k)fluoranthene 2.66E-06 I .OE-08 ~n 

E r n  Beryllium 3.48E-07 1.4E-09 5.0E-03 6.88-12 1.8E-07 
Lead 8.98E-06 3.5848 G V  . 

0 

Dieldnn 7.388-09 2.9E-11 5.OE-05 1.4E-15 6.4E-07 ,h) 

Indene( 1.2.3-cd)pyre 2.15846 8.4E-09 - z  
8.238-07 3.2E-09 z > 

r 

Dibenzo(a.h)anthrace 6.838-07 2.7E-09 E 5  
g &  

Total Pathway: 3.7E-05 Total Pathway: 2.8845 

Total Rad + Chem 2.8845 

FER\CRU2RI\ABQ\SFVGOFCP.XL.S\6/5/94; 7:25 PM 

Total Rad + Chem 3.7E-05 



TABLE B.3.2-14 (d) 
(continued) 

SOUTH FIELD: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

Radi 
IngestiodVegerables 

Compound Conc'n-Vee. (pCVkg) - Intake m Risk 
CS-137 2 BE-11 
NP-237 1398-06 1.2E-01 2 2E-10 2 6E-1 
PU-238 2 2E-10 
PU-2391240 2 3E-10 
RA-226 7 8E-IO 
RA-228 1 .OE-10 
SR-90 1.27E-05 1 1E+00 3.6E-11 3.9E-1 

5 12E-03 4 3E+02 1.3E-12 5 6E-1 
5.5E-11 
1.3E-11 
1.7E-10 

1.18E-01 99E+03 16E-11 16E-0 
U-2351236 6278-03 5 3E+02 16E-11 84E-0 
'U-238 ' 130E-01 11E+04 28E-11 3 1E-0 

Total Pathway. 4.7E-0 

Chen - 
IngestiodVegetables 

Compound Conc'n-Vep, (me./kg) - Intake m Risk 
Aroclor- 1254 7.7E+00 
Aroclor-1260 7.7E+00 
Arsenic 1.8E+00 
Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7 3E+00 
Benzo@)fluoranthen 7 3E-01 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthen 7 3 E M  
Beryllium 4 3E+00 
Lead 106E-16 2.3E-20 
Dibenzo(a.h)anthrac 7 3E+00 
Dieldrin I6E+01 
Indeno(l.2.3cd)pyr 7 3E-01 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 4 62E-01 1.0E-04 

Total Pathway. 

FER\CRUZRI\ABQ\SVGOFCPW.XI.S\6/6/94; I: I 1  PM Total Rad + Chem 4.7E-07 

RCINOGENIC RISK 

IngestiodFruit 
Compound Conc'n-Fmit(uCi/kgJ m Risk 

CS-137 2 8E-11 
NP-237 1.39E-06 1.8E-01 2.2E-10 3.9E-1 
PU-238 2 2E-10 
PU-2391240 2 3E-10 
RA-226 7 8E-10 
RA-228 1.OE-10 
SR-90 1.278-05 1.6E+00 3.6E-11 5.9E-1 
TC-99 5.12843 6.68+02 ' 1.3E-12 8.6E-1 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.18E-01 1.5E+04 1.6E-11 2.4E-C 
U-2351236 6 27E-03 8.1E+02 1.6E-11 1.3E-C 
U-238 1.30E-01 1.7E+04 2.8E-11 4.7E-C 

Total Pathway. 7 2E-C 

IngestiodFmit 

Aroclor- 1254 
Aroclor- 1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

7.7E+00 

1.8E+00 

7.3E+00 

7.7E+00 

7.3E-01 

7.3E-01 
Bern@. h , i)pery lene 
Benzo(k)fluoranthene 7.3E-02 
Beryllium 4.3E+00 
Lead 1.06E-16 3.6E-20 
Dibenzo(a.h)anthracen 7.3E+00 
Dieldrin 1.6E+01 
Indeno( 1.2.3-cd)pyren 7.3E-01 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 4.62E-01 1.6E-04 

Total Pathway: 

Total 
Dust & Groundwater 

Affected 

1.3E-12 
6.5E-11 6.9E-11 

1.9E-12 
1.3E-12 
l.lE-09 
2.9E-11 

9.7E-11 1.OE-10 
1.4E-09 1.4E-09 

1.8E-11 
1.4E-11 
5.2E-11 

4.0E-07 4 .OE-07 
2.1E-08 2.1E-08 
7.7E-07 7.78-07 

3.8E-10 
l.lE-10 
2.9E-09 
8.3E-10 
1.4E-08 
9.2E-10 

l.lE-10 
8.4E-10 

2.88-09 
8.3E-11 
8.8E-10 I J C  0 

' ,g 9'- 
mz 

Z F  
F 

CY3 
w 

Total Rad + Chem 7.28-07 Total: 1.2E-06 1.2E-06 a + 



TABLE B.3.2-14 (d) 
(continued) 

Aroclor-1254 
Ardor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g, h. i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracen 
Dieldrin 
Indeno(l.2.3-cd)pyren 
Phenanthrene 
TH-Tom1 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 4.6E-01 1.2E-03 

l.lE-16 2.7E-19 

NONt 

Aroclor- 1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 

Dibenzo(a.h)anthracen 
Dieldrin 
Indeno(l.2.3-cd)pyren . 
Phenanthrene 

2-Methylnaphthalene 
Tributyl phosphate 
U-Total 4.62E-01 1.8E-03 

Lead 1.06E-16 4.1E-19 

TH-Total 

1.4E-06 

1.3E-05 
5.1E-03 

1.2E-01 
6.38-03 

3 .OE-04 

5 .OE-03 

5.OE-05 

5.OE-03 
3.0E-03 3.9E4 

I 
Total Pathway: 3.9E4 

.FER\CRU2RI\ABQ\SVGOFCPW.XLS\6/6194: I :  I I PM Total Rad + Chem 3.9E-01 

RCXNOGENIC HAZARD 

1.39E-06 

1.2lE-05 
5.12E-03 

1.18E-01 
6.278-03 

3.0E-04 

5.0E-03 

5.OE-05 

5.0E-03 
3.0E-03 6.OE-01 

I 
Total Pathway: 6.OE-0 

Total 
Dust & Groundwater 

Total Atfected 

.I . 

Total Rad + Chem 6.OE-01 

I 



F 
tL 
U 
U Y 

w 
4 

- 

.... ,. 

Inhalation/Groundwater 
Compound Risk 

2-Methylnaphthalene 

Tributyl phosphate 
U-Total 9.7E-03 

Lead 2.IE-18 

TABLE B.3.2-15(a) 
FUTURE, OFF-PROPERTY FARMER (Private Ownership) 

SOUTH FIELD: GROUNDWATER 
CARCINOGENIC RISK 

NP-237 2.8E-04 1.4E+01 2.2E-10 3.0E-09 
SR-90 2.3E-03 l . lE+02 3.6E-11 4.0E-09 Not applicable 
TC-99 9.8E-01 4.8E+04 1.3E-12 6.2E-08 
U-234 2.4E+01 1.2E+06 1.6E-11 1.9E-05 
U-2351236 1.3E+00 6.3E+04 1.6E-1,l 1.0E-06 
U-238 2.7E+01 1.3E+06 2.8E-11 3.6E-05 

Total Pathway: 5.6E-05 Total Pathway: 

2-Methylnaphthalene 

Tributyl phosphate 
2.1E-17 5.6E-19 

9.5E-02 2.6E-03 

I I 1  I 
Total Pathway: Total Pathway: 

Total Rad + Chem 5.6E-05 Total Rad + Chem 

FER\CRU2RI\ABQ\SGWOFRF.XLS\6/5/94; 7:26 PM 



TABLE B.3.2-15(a) 
(continued) 

CARCINOGEMC RISK 

I Radiation Risk 
I Dermal Contact/Groundwater 

Not applicable 

Total Pathway: 

Dermal Contact/Groundwater 
Compound Intake SF(derm) 

2-Methylnaphthalene 

Tributyl phosphate 
U-Totd 3.0E-08 

Lead 1.6E-2 1 

3 .OE-09 
4.0E-09 
6.2E-08 
1.9E-05 
1 .OE-06 
3.6E-05 

I I 
Total Pathway: 

For PAHs and Be dermal carcinoeenic risk assumes 1X the oral carcinoeenic risk. .. - 
Total Rad + Chem 

FER\CRU2RI\ABO\SGWOFRF.XLS\6/5/94: 1:26 PM 



TABLE B.3.2-15(a) 
(continued) 

NONCA RCINOGENi 

2.8E-04 1.4E+01 
2.3E-03 l . lE+02 
9.8E-01 4.8E+04 

2.4E+01 1.2E+06 
1.3E+00 6.3E+04 
2.7E+01 1.3E+06 

!HAZARD 

Total Pathway: 

Intake Compound - Compound I 2-Methylnaphthalene Hazard I 12-Methylnaphthalene I 
Lead 2.1E-17 5.6E-19 
Tributyl phosphate 5.OE-03 
U-Total 9.5E-02 2.6E-03 3.0E-03 8.6E-0 

Lead 2.1E-18 
Tributyl phosphate 
U-Total 9.7E-03 

I I I  I 
Total Pathway: 8.6E-01 Total Pathway: 

FER\CRU2RI\ABQ\SGWOFRF.XLS\6/5/94; 7 :26 PM 

Total Rad + Chem Total Rad + Chem 8.6E-01 



TABLE B.3.2-15(a) 
(continued) 

I 

NONCARCINOGENIC HAZARD 

Not applicable 

1 
Total Pathway: 

1 Chemical Hazard 
Dermal Contact/Groundwater 

Intake RfD(derm) Hazard - Compound 
2-Methylnaphthalene 

Tributyl phosphate 4.5E-03 
U-Total 3.0E-08 1.5E-04 2.OEO 

Total Pathway: 2.OEO 

1.6E-21 

Total - 

8.6E-01 

Total Rad + Chem 2 . O E - 0 4 v 1  

\ 

FER\CRU2RI\ABQ\SGWOFRF.XLS\6/5/94; 1126 PM 



TABLE B.3.2-15(b) 
FUTURE, OFF-PROPERTY CHILD (private Ownership) 

SOUTH FIELD: GROUNDWATER 
CARCINOGENIC RISK 

VP-237 
SR-90 

3-234 
rc-99 

3-2351236 
3-238 

2.8E-04 5.9E-01 2.2E-10 1.3E-10 
2.3E-03 4.7E+00 3.6E-11 1.7E-10 
9.8E-01 2.1E+03 1.3E-12 2.7E-09 

2.4E+01 5.OE+04 1.6E-11 8.1E-07 
.1.3E+00 2.7E+03 1.6E-11 4.3E-08 
2.7E+01 5.68+04 2.8E-1 I 1.6E-06 

Total Pathway: 2.4E-06 

Chemical Risk 
Ingest~on/Groundwater 

ComDound Conc'n (malL) Intake Risk 
2-Methylnaphthalene 

Tributyl phosphate 
U-Total 9.5842 5.28-04 

Lead 2.1E-17 l.lE-19 

Not applicable 

Total Pathway: 

Inhalation/Groundwater 
Risk Compound Intakem - 

2-Methylnaphthalene 

Tributyl phosphate 
U-Total 3.9E-03 

Lead 8.4E- 19 

I I I  
Total Pathway: Total Pathway: 

Total Rad + Chem 2.4E-06 Total Rad + Chem 

'\ 

FER\CRUZRI\ABQ\SGWOFRC.XLS\6/5/94; 7:27 PM 



FER\CRUZRI\ABO\SGWOFRC. XLS\6/5/94; 7:27 PM 

TABLE B.3.2-15(b) 
(continued) 

CARCINOGENIC RISK 

I Radiation Risk 
Dermal ContactGroundwater 

0 

Not applicable 

Total Pathway: 

Dermal ContacVCroundwater 
Intake SF(derm) Risk - Compound 

2-Methylnaphthalene 

Tributyl phosphate 
U-Total 1 .OE-06 

Lead 9.08-25 

I 
Total Pathway: 

e- 

rn 
1.3E-10 
1.7E-10 
2.7E-09 
8.1E-07 
4.3E-08 
I .6E-06 

Total Rad + Chem I,,,f 

a 



TABLE B.3.2-15(b) 
(continued) 

NONCARCINOGENA 

Conc'n(pCiIL1 Intake RtD(o) Hazard 
2.8E-04 5.9E-01 
2.3E-03 4.7E+00 
9.8E-01 2.1E+03 

2.4E+01 5.OE+04 
1.3E+00 2.7E+03 
2.7E+01 5.6E+04 

7 HAZARD 

Not applicable 

Total Pathway: Total Pathway: 

2-Methylnaphthalene 2-Methylnaphthalene 

Tributyl phosphate Tributyl phosphate 
2.1E-17 1.3E-18 

Total Pathway: 2.OE+00 Total Pathway: 

Total Rad + Chem 2.OE+00 Total Rad + Chem 

FER\CRUZRI\ABQ\SGWOFRC.XLS\6/5/94; 7:27 PM 



TABLE B.3.2-15(b) 
(continued) 

NONCARCINOGENIC HAZARD 

Total 

FER\CRUZRl\ABQ\SGWOFRC.XL.S\6/5/94; 7:27 PM 

Total Pathway: 

Dermal Contact/Groundwater 
Intake RfD(derm) Hazard - Compound 

2-Methylnaphthalene 

Tnbutyl phosphate 4.5E-03 
U-Total 1.2E-05 1.5E-04 8.1E-02 

Total Pathway: 8.1E-02 

1 .OE-23 

2.1E+00 

Total Rad + Chem 8.1E-02-1 

I 



a 
TABLE B.3.2-15(~) 

FUTURE, OFF-PROPERTY FARMER (Federal Ownership) 
SOUTH FIELD: GROUNDWATER 

CARCINOGENIC RISK 

Not applicable 
9.8E-01 4.88+04 1.3E-12 6.2E-08 
2.4E+01 1.2E+06 1.6E-11 1.9E-05 
1.3E+00 6.3E+04 1.6E-11 1.0E-06 
2.7E+01 1.3E+06 2.8E-11 3.6E-05 

Total Pathway: 5.68-05 Total Pathway: 

2.1E-17 5.6E-19 
Tnbutyl phosphate 

Total Pathway: Total Pathway: 

Total Rad + Chem 5.6E-05 Total Rad + Chem 

FER\CRUZRI\ABQ\SGWOFRF'.XLS\6/5/94; 7:27 PM 

I 



FER\CRUIRI\ABQ\SGWOFRP.XL-S\6/5/94: 7:27 PM e 

TABLE B.3.2-15(~) 
(continued) 

CARCINOCEMC RISK 

Total Pathway: 

2-Methylnaphthalene 

Tributyl phosphate 
I .6E-21 

3.0E-08 

Total - 
3.OE-09 
4.0E-09 
6.28-08 
1.9E-05 
1 .OE-06 
3.6E-05 

I I 
Total Pathway: 

Total Rad + Chem 
For PAHs and Be dermal carcinogenic risk assumes 1X the oral carcinogenic risk. 



TABLE B.3.2-15(~) 
(continued) 

InhalatiodGroundwater 

NONCARCINOGENIC HAZARD 

I 

I Radiation Haz: 

NP-237 
SR-90 
TC-99 
U-234 
U-235/236 
U-238 

I 
Total Pathway: 

I Not applicable 

Total Pathway: 

2.1E-17 5.6E-19 
Tributyl phosphate 

Total Pathway: 8.6E-01 Total Pathway: 

Total Rad + Chem 8.6E-01 Total Rad + Chem 

IngestiodGroundwater 
Compound Conch (uCi/L> Intake RfDo Hazard 

2.8E-04 1.4E+01 
2.3E-03 l . lE+02 
9.8E-01 4.8E+04 

2.4E+01 1.2E+06 
1.3E+00 6.3E+04 
2.7E+01 1.3E+06 

FER\CRU2RI\ABQ\SGWOFR€'.XLS\6/5/94; 1:21 PM 



FER\CRU2RI\ABQ\SGWOFRP.XLS\6/5194; 1:21 PM 

TABLE B.3.2-15(~) 
(continued) 

Dermal ContactKroundwater 
Intake RtD(derm) Hazard Compound - 

2-Methylnaphthalene 

Tributyl phosphate 4.5E-03 
U-Total 3.0E-08 1.5E-04 2.0E-04 

Total Pathway: 2.0E-04 

I .6E-21 

8.6E-01 

Total Rad + Chem 2.OE-W)Tolal.8.6E-01) 



46 
tc, 
U M U 

P 
\o 

IngestiodGruundwater 
Compound Conc 'nhglL)  Intake !I& 

2-Methylnaphthalene 

Tributyl phosphate 
U-Total 9.5E-02 5.2E-04 

Lead 2.1E-17 l.lE-19 

TABLE B.3.2-15(d) 
.FUTURE, OFF-PROPERTY CHILD (Federal Ownership) 

SOUTH FIELD GROUNDWATER 
CARCINOGENIC RISK 

I InhalatiodGroundwater I 

. 
NP-237 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

2.8E-04 5.9E-01 2.2E-10 1.3E-10 
2.3E-03 4.7E+00 3.6E-11 1.7E-10 
9.8E-01 2.1E+03 1.3E-12 2.78-09 

2.4E+01 5.OE+04 1.6E-11 8.1E-07 
1.3E+00 2.7E+03 1.6E-11 4.38-08 
2.7E+01 5.6E+04 2.8E-11 1.6E-06 

Not applicable 

I 
Total Pathway: 2.48-06 Total Pathway: 

Risk 
2-Methylnaphthalene 

Tributyl phosphate 
U-Total 3.98-03 

8.4E-19 

Total Pathway: 

Total Rad + Chem 2.4E-06 Total Rad + Chem 

FER\CRU2RI\ABQ\SGWOFRCP. XLS\6/5/94; 1:28 PM 



FER\CRUZRI\ABO\SGWOFRCP.XLS\6/5/94; 7:28 PM 

TABLE B.3.2-15(d) 
(continued) 

CARCINOGEMC RISK 

Dermal Contact/Groundwater 

Not applicable 

Total Pathway: 

Dermal ContacVGroundwater 
Intake SF(derm) Risk Compound - 

2-Methylnaphthalene 

Tributyl phosphate 
U-Total 1 .OE-06 

,Lead 9 OE-25 

I 
Total Pathway: 

- Total 

1.3E-10 
- 1.7E-10 
2.7E-09 
8.1E-07 
4.3E-08 
1.6E-06 

Total Rad + Chem 

\ 



TABLE B.3.2-15(d) 
(continued) 

NONCARCINOGENIC HAZARD 

NP-237 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

2.8E-04 5.9E-01 
2.3E-03 4.7E+00 
9.8E-01 2.1E+03 

2.4E+01 5.OE+04 
1.3E+00 2.78+03 
2.7E+01 5.6E+04 

Not applicable 

I I I  
Total Pathway: Total Pathway: 

2-Methylnaphthalene 2-Methylnaphthalene 

Tnbutyl phosphate 
2.1E-17 1.3E-18 Lead 9.8E-18 

5.0E-03 Tributyl phosphate 
9.5E-02 6.0E-03 3.0E-03 2.OE+00 U-Total 4.5E-02 

I I I  I 
Total Pathway: 2.OE+00 Total Pathway: 

Total Rad + Chem Total Rad + Chem 2.OE+00 

.'. , . 

FER\CRU2RI\ABQ\SGWOFRCP.XLS\6/5/94; ?:28 PM 



FER\CRU2RI\ABQ\SGWOFRCP,XLS\6/5/94; 1:28 PM 

TABLE B.3.2-15(d) 
(continued) 

NONCARCINOGENIC HAZARD 

Total Pathway: 

Dermal ContadGroundwater 
Intake RfD(derm) Hazard - Compound 

2-Methy lnaphthalepe 

Tributyl phosphate 4.5E-03 
U-Total 1.2E-05 1.5E-04 8.1E-02 

Total Pathway: 8.1E-02 

1 .OE-23 
. I  

2.1E+00 

Total Rad + Chem 8 . 1 E - 0 2 Z . 1 E f O O I  



TABLE B.3.2-16 
FUTURE, EXPANDED TRESPASSER 
SOUTH FIELD SURFACE SOIL 

0 2 1  7.OE+00 2 2E-10 1.5E-09 
0 12 3.8E+00 2 2E-10 8 3E-10 
008 2.5E+00 2 3E-10 5 7E-10 

30.80 1 OE+03 7.8E-10 7.8E-07 
3 88 1.3E+02 . 1 OE-10 13E-08 
1.60 5.2E+01 36E-11 19E-09 
142 4.6E+03 1.3E-12 60E-09 

4.41 1.4E+02 5 5E-11 7.98-09 
13.80 4.5E+02 1.3E-11 5.8E-09 
3.99 13E+02 1.7E-10 2.2E-08 
8 6 6  2.8E+02 1.6E-11 45E-09 
0 89 2.9E+01 16E-11 46E-10 

7 27 1.7E-07 1 8E+00 3 OE-07 
5.50 1.3E-07 7.3E-01 9 6E-08 
9 4 0  23E-07 7.3E+00 16E-06 
6 20 1.5E-07 7 3E-01 1 1E-07 

Benzo(g.h.i)perylene 6 15E-08 1.6E-10 Benzo(g.h,i)perylene 6 2 0  15E-07 
Benzo(k)fluoranthene 7.30 1.7E-07 73E-02 13E-08 

0 9 4  23E-08 43E+00 97E-08 

Dibenzo(a,h)anthracene 190 46E-08 73E+00 33E-07 

Indeno(l.2.3-cd)pyrene 6 0 0  14E-07 7.3E-01 1 OE-07 

24.58 5 9E-07 2 8  
Q .  E 2  

F 

a 
w 

2 43E-07 6 3E-10 

- g K  
0 0 1  24E-10 16E+01 38E-09 

2 28E-08 5 9E-11 230 55E-08 
+ w  

3670 88E-07 W c h  
z w  

9 

3 64E-07 9 4E-10 

t 
Total Pathway 5 1E-09 Total Pathway. 2 7E-06 . 

Total Rad + Chem 7.4E-08 Total Rad + Chem 3 6E-06 

FER\CRU2Rl\ABQ\SFSLEXTY,XLS\6/5/94; 7:30 PM 



TABLE B.3.2-16 
(continued) 

Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 

Camm 
Radiation Risk 

Dermal ContacVSoil 

Not applicable 

Total Pathway: 

enic Risk 

CS-137 2.2E-01 2.0E-06 4.5E-07 
NP-237 9.68-02 4.3E-07 4.1E-08 
PU-238 5.2E-02 2.8E-11 1.5E-12 
PU-239R4 3.4E-02 2.7E-11 9.2E-13 
RA-226 . 1.4E+01 6.0E-06 8.38-05 
RA-228 1.7E+M) 2.9E-06 5.OE-06 
SR-90 7.2E-01 

TH-228 2.OE+00 5.6E-06 1.1E-05 

TH-232 1.8E+00 8.5E-06 1.5E-0)! 

U-235R36 4.0E-01 2.4E-07 9.5E-08 
U-238 4.2E+00 3.6E-08 1.5E-0; 

Total Pathway: 1.1 E a  

TC-99 6.4E+01 6.OE-13 3.8E-11 

TH-230 6.2E+00 5.4E-11 3.3E-IC 

U-234 3.9E+00 3.OE-11 1.2E-1( 

2.98-08 
6.7E-08 

1.7E-05 

8.6E-08 
2.3E-06 

5.5E-09 

6.3E-06 
3.4E-06 

I.OE+Ol 2.9E-07 
1.8E+00 1.2E-07 

9.6E-OZ 
1.6E-OC 
1.1E-0)i 

I .3E-08 
9.78-08 

3.38-07 
1.6E+01 8.8E-08 

1 .OE-07 

I I 
Total Pathway: 3.4E-06 

Total Rad + Chem 3.4E-06 

Not applicable 

Total Pathway: 

Total 

4.5E-07 
4.3E-08 
9.8E-10 
6.6E-IO 
8.38-05 
5.0E-06 
1.9E-09 
6.IE-09 
1.1E-05 
1.9E-08 
I SE-05 
1.2E-08 
9.68-08 
1.7E-07 

5.2E-07 
3.0E-07 
4.38-07 
1.9E-07 
3.3846 
2.28-07 

2.68-08 
1.9E-07 

6.78-07 
9.2E-08 
2.1E-07 

FER\CRUZRI\ABO\SFSLEXTY.XU\6/5/94; 7:30 PM 



TABLE B.3.2-16 
(continued) 

Non-carcinogenic Risk 
SOUTH FIELD SURFACE SOIL 

4 99E-01 1.6E+01 
2.14E-01 7 OE+OO 2 12E-06 6.9E-03 

1.15E-06 3.7E-03 116E-01 3.8E+00 
7.53841 2.4E-03 7.608-02 2 5E+00 
3.058-04 9 9E-01 3.08E+01 1.OE+03 
3.84845 1.2E-01 3.88E+OO 13E+02 
1.59E-05 5 2E-02 1.60E+00 5 2E+01 
1.41E-03 4.6E+00 1.42E+02 4 6E+03 
4 37E-05 1.4E-01 4 41E+00 1 4E+02 
137E-04 4.5E-01 138E+01 4.5E+02 
3.95E-05 1.3E-01 3 99E+00 1.3E+02 
8.578-05 2.8E-01 

8.81E-10 3 6E-12 8.90E-02 3 4E-09 

sd 
tL 
E 
Y 

VI 
VI 

Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g , h , i)pery lene 
Benzo(t)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 

5.15E-10 2.1E-12 

5.45E-08 2.2E-10 
7.20E-08 3.OE-10 

9.31E-08 3.8E-10 
6.14E-08 2.5E-10 
6.15E-08 2.5E-10 
7.238-08 3.OE-10 
9.33849 3.8E-11 
2.43E-07 1 .OE-09 
1.88E-08 7.7E-11 
9.90E-11 4.1E-13 
5.94848 2.4E-10 
2.28E-08 9.4E-11 
3.64E-07 1 SE-09 

I 
Total Pathway: 

FER\CRUZRI\ABQ\SFSLEXTY.XL.S\6/5/94; 7:30 PM 

Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g , h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

5.20E-02 
7.27E +00 
5.50E +00 
9.40E +00 
6.20E +00 
6.20E +00 

9.428-01 
2.468+01 
1.90E+00 

1 .WE42 
6.OOE+00 
2.30E +00 
3.67E+01 

7.30E +OO 

2.0E-09 
2.8E-07 
2.1E-07 
3.6E-07 
2.4E-07 
2.4E-07 
2.8E-07 
3.6E-08 
9.4E-07 
7.2E-08 

2.3E-07 
8.8E-08 
1.4E-06 

3.8E-10 

3.0E-04 9.2E-04 

S.OE-03 7.2E-06 

5.OE-05 7.6E-06 

I \ I 
Total Pathway: 9.4E-04 

Total Rad + Chem Total Rad + Chem 9.4E-04 4 



TABLE B.3.2-16 
(continued) 

Dermal ContactKoil External RadiatiodSoil I I  
I I Compound intake RtD(e) Hazard 

i 
~ _ _ _ _ ~  I CS-137 2.2E-01 

NP-237 9.6E-02 
PU-238 5.2E-02 
PU-2391240 3.48-02 
RA-226 1.4E+01 
RA-228 1.7E+00 
SR-90 7.2E-01 
TC-99 6.4E+01 

I 

TH-228 2.OE+00 
TH-230 6.2E+00 
TH-232 1.8E+00 
U-234 3.9E +00 
U-235/236 4.0E-01 
U-238 4.2E+00 

Total Pathway: 

Aroclor-1254 7 .8848 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 

4.5848 
l.lE-07 2.9E-04 3.7E-0 

2.7E-05 

1.4E-07 S.OE-05 2.7E-0 
3.6E-06 

8.7E-09 5.OE-05 1.7E-0 

1 .OE-05 
5.3E-06 

I 
Total Pathway: 3.3E4 

Not applicable 

Total Parhway: 

Total - 

'. 

1.3E43 

2.8E-03 

1.8E-04 

For PAHs and Bc. dermal carcinogenic risks assumes IX Ihe oral carcinogenic risk. 
Total Rad + Chem 3.3E-03 

FER\CRUZRI\ABQ\SFSLEXTY XLS6/5/94. 7 30 PM 
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TABLE B.3.2-17 
FUTURE, EXPANDED TRESPASSER 

SOUTH FIELD: SEDIMENT 

NP-237 
PU-238 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

2.10E-01 8.3E-01 
1.16E-01 4.6E-01 ' 

3.08E+01 1.2E+02 
3.89E+OO 1.5E+01 

6.19E+01 2.4E+02 
8.15E+Ci 3.2E+01 

8.388-01 3.3E+OO 

1.55E-01 6.1E-01 

8.77E+OO 3.4E+01 

2.2E-10 1.8E-10 
2.2E-10 1 .OE-lO 
7.8E-10 9.48-08 
1.OE-10 1.5E-09 
3.6E-11 2.2E-11 
1.3E-12 3.2E-10 
1.6E-11 5.1E-10 
1.6E-11 5.3E-11 
2.8E-11 9.7E-10 

Not applicable 

Toral Pathway: 9.8E-08 ~ o t a l  Parhway: 

F 
I t L  

Y Y Y 

VI 
4 7.3E +00 2.5847 Benzo(a)pyrene 

7.3E-01 1.6E-08 Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 

1.8E+OO 4.6E-08 Arsenic 
4.3E+OO 1.4E-08 Beryllium 

Lead 
U-TOTAL 

7.3E-01 1.4E-08 Benzo(a)anthracene 
1.6E+OI 5.5E-10 Dieldrin 
7.3E+OO 5.OE-08 Dibenzo(a,h)anthracene 

Phenanthrene 

9.40E+OO 3.4E-08 
6.20E+OO 2.2E-08 
6.20E+OO 2.28-08 
7.27E+OO 2.6848 

9.42E-01 3.4E-09 
2.458+01 8.8848 
2.79E+01 I.0E-07 
5.50E+OO 2.OE-08 

9.55843 3.4E-11 
1.90E+OO 6.88-09 
2.30E+OO 8.2E-09 

Benzo(a)anthracene 

Dibenzo(a.h)anthracene 

2.5EM 
1.6E-08 

5.48-06 
2.1E-08 1.8E+OO 3.9E-08 
2.7E-08 1.4E-08 
7.1E-07 
8.1EM 

1.4E-08 
1.7E-09 

5 .OE-08 

1 I I  I 
Total Pathway: 3.9E-07 Total Pathway: 3.88-07 e. 

Total Rad + Chem 4.8E-07 

NP-237 1 5 E M  4 3 E M  64E-09 
PU-238 83E-03 2 8E-11 23E-13 
RA-226 22E+OO 60E-06 13E-05 
RA-228 2 8E-01 2 9E-06 80E-07 

TC-99 44E+OO 60E-13 26E-12 
5 8E-01 30E-11 17E-11 

U-2351236 6 O E M  24E-07 14E-08 

Total 

6.68-09 

- 

1 .OE-10 
1.3E-05 
8.1E-07 
2.2E-11 
3.2E- 10 
5.3E-10 
1.4E-08 ' 

6.2E-01 3.6E-08 2.38-08 

I I 
Total Pathway: 1.4E-05 

External RadiationlSediment 
Compound Risk 

Not applicable 

For PAHs and Be, dermal carcinoaenic risks assumes I X  che oral carcinoeenic risk 

Total Pathway: 

4.9E-07 
3.28-08 

8.58-08 
2.9E-08 

2.98-08 
5.5E-10 
9.98-08 

Total Rad + Chem 3.8E-07 Total Rad + Chem 1.4E-05 Total: 1.5E-05 
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TABLE B.3.2-17 
(continued) 

9.40E+00 -2.OE-07 Benzo(a)pyrene 
Benzo@)fluoranthene 6.20E+00 1.3E-07 
Benzo(g.h.i)perylene 6.20E+00 1.3E-07 
Arsenic 7.278+00 1.5E-07 3.0E-04 5.1E-04 
Beryllium 9.42E-01 2.0E-08 5.0E-03 3.9E-06 
Lead 2.458+01 5.1E-07 
U-TOTAL 2.79E+01 5.88-07 3.0E-03 1.9E-04 
Benzo(a)anthracene 5.50E+00 l.lE-07 
Dieldrin 9.55E-03 2.OE-10 5.0E-05 4.0E-06 
Dibenzo(a.h)anthracene 1.90E+00 4.0E-08 
Phenanthrene 2.30E+00 4.88-08 

NP-237 
PU-238 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
U-2351236 

I IBenzo(a)p yrene 

0.21 8.3E-01 
0.12 4.6E-01 

30.80 1.2E+02 
3.89 1.5E+01 
0.16 6.1E-01 

61.90 2.4E+02 
8.15 3.2E+01 
0.84 3.3E+00 

Not applicable 

I Total Pathway: 
Total Pathway: 

Benzo@)fluoranthene 
Benzo(g, h. i)perylene 3.28-05 
Arsenic 
Beryllium 
Lead 4.28-06 
U-TOTAL 
Benzo(a)anthracene 
Dieldrin 
Dibenm(a.h)anthracene 
Phenanthrene 1.2E-05 

1.2E-07 2.9E-04 4.3E-04 
1.6E-07 5.OE-05 3.28-03 

4.78-06 1.5E-04 3.9E-04 

9.78-09 5.0E-05 1.9E-04 

9.48-04 
3.28-03 

5.8E-04 

2.0E-04 

I I 1  Total Pathway: 4.28-03 
I 

Total Pathway: 7.1E-04 

Total Rad + Chem 4.28-03 Total: 4.98-03 Total Rad + Chem 7.1E-04 

r 

FER\CRUZRI\ABQ\SFSDEXXn,XLS\6/5/94; 730 PM 



TABLE B.3.2-18 
FUTURE, EXPANDED TRESPASSER 
SOUTH FIELD: SURFACE WATER 

IngestiodSurface Water 
Compound Conc'n (mglL) Intake SUO) Risk 

Arsenic 6.8E-04 1.4E-08 1.8E+00 2.4E-08 
Benzo(a)anthracene 1.4E-04 2.8E-09 7.3E-01 2.1E-09 
Benzo(a)pyrene 1.OE-04 2.0E-09 7.3E+00 1.5E-08 

Benzo(g,h,i)perylene 4.9844 9.7E-09 
Beryllium 7.1E-05 1.4E-09 4 .3Et00  6.1E-09 

Benzo?b)fluoranthene 1.7E-0.5 3.4E-10 7.3E-01 2.5E-10 

Dibenzo(a,h)anthrace 2.IE-05 4.2E-10 7.3E+00 3.0E-09 
Dieldrin 3.1E-05 6.2E-10 1.6E+01 1.0E-08 
Lead 1.2E-02 2.4E-07 
Phenanthrene 1.5E-01 3.0E-06 
U-Total 4.6E-01 9.28-06 

Cakinogenic Risk 

I 

NP-237 
PU-238 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

8.00E-01 
2.18E-02 

5.46E + 00 
6.WE-01 

1.16E+00 
1.67E+04 
1.40E+02 
1.23E+01 
1.5 1 E + 02 

I 

1.7E+01 2.2E-10 
4.8E-01 2.2E-10 
1.2E+02 7.8E-10 
1.5E+01 1 .OE-10 
2.5E+01 3.6E-11 
3.6E+05 1.3E-12 
3.1E+03 1.6E-11 
2.7E+02 l.6E-11 
3.3E+03 2.8E111 

Total Pathway: 

3.8E-09 
1.OE-IC 
9.3E-08 
1 SE-09 
9.1E-1C 
4.7E-037 
4.9E-08 
4.3E-09 
9.2E-08 

7.2E-037 

Not applicable 

Total Pathway: 

Total Rad + Chem 7.8E-07 

Dermal Contact/Surface Water 
Compound Intake SF(derm) 

,Arsenic 2.0E-09 1.8E+00 
'Benzo(a)anthracene 3.4E-07 
Benzo(a)pyrene 3.6E-07 
Benzo(b)fluoranthene 6.OE-08 
Benzo(g,h,i)perylene 7.6846 

Dibenzo(a,h)anthrace 1.7E-07 
Dieldrin 1.5E-09 1.6E+01 

Phenanthrene 1 .OE-04 
1.4E-06 

Beryllium 2.1E-10 

Lead 1.4E-10 

U-Total 

Total 

3.88-09 

9.3E-08 
1.5E-09 

1 .OE-10 

9.1E-10 
4.7E-07 
4.98-08 
4.3E-09 
9.2E-08 

Risk 
3.7E-09 2.78-08 
2.1E-09 4.1E-09 
1.5E-08 3.0E-08 

6.1E-09 1.2E-08 
3.0E-09 6.1E-09 1 2.3E-08 3.38-08 

\2.5E- 10 5 .OE- 10 

I 1  
Total Pathway: 5.3E-08 

Total Rad + Chem 5.38-081 Total: 8.38471 
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TABLE B.3.2-18 
(continued) 

Nons 

IngestiodSurface Water 
Compound Conc'n (pCiIL) Intake RfD(o) Hazard 

NP-237 
PU-238 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
/P2:/236 

8.00E-01 1.7E+01 
2.188-02 4.8E-01 

5.468+00 1.2E+02 
6.90E-01 1.5E+01 

1.16E+00 2.5E+01 
1.678+04 3.68+05 
1.40E+02 3.1E+03 
1.23E+01 2.7E+02 
1.51E+02 3.38+03 

I I I  1 

Total Pathway: Total Pathway: 

-6.848-04 7.9E-08 3.0E-04 2.68-04 
Benzo(a)anthracene 1.42E-04 1.6E-08 

1.02E-04 1.2E-08 
Benzo(b)fluoranthene 1.728-05 2.0E-09 
Benzo(g , h ,i)pery lene 4 87E-04 5.6E-08 

Dibenzo(a,h)anthrace 2 10E-05 2.4E-09 
7.09E-05 8.2E-09 50E-03 16E-06 

3 13E-05 3.6849 5.OE-05 738-05 
1.22E-02 1.4E-06 
1.51E-01 1.8E-05 
4.64841 548-05 3.0E-03 1.8E-02 

Arsenic 1.2E-08 2.98-04. 4.1E-05 
Benzo(a)anthracene 2.0E-06 
Benzo(a)pyrene 2.1E-06 
Benzo(b)fluoranthene 3.5E-07 
Benzo(g,h.i)perylene 4.4E-05 

5.0E-05 2.4E-05 Beryllium 1.2E-09 
Dibenzo(a,h)anthrace 9.6E-07 
Dieldrin 8.58-09 5.0E-05 1.7E-04 

Phenanthrene 5.9E-04 
U-Total 7.9E-06 1.5E-04 5.3E-02 

Lead 8.3E- 10 

I I I  1 
Total Pathway: 1.8E-02 Total Pathway: 5.3842 

FER\CRU2RI\ABQ\SFSWEX'IY.XLS\6/5/94: 7 3 4  PM 
Total Rad + Chem 1.8E-02 

Total - 

3.1E-04 

2.6E-05 

2.4E-04 

7.1E-02 

Total Rad + Chem 5.38-02 



TABLE B.3.2-19(a) 
FUTURE, ON-PROPERTY FARMER (R. VA 

SOUTH FIELD SURFACE SOIL 
Carcinogenic Risk 

0.08 3.48+02 2.3E-10 7 7E-0E 
30.80 14E+O5 7.8E-10 1 1E-04 
3 88 1.7E+04 1.OE-10 17E-06 
1.60 7.1E+03 3 6E-11 2 5E-07 
142 6.38+05 1.3E-12 8 1E-07 

441  1.9E+04 5.5E-11 1.1E-06 
13.80 6.1E+04 13E-11 7.9E-07 
399  18E+04 1.7E-10 3.0E-06 
8 66 3.8E+04 1.6E-11 6.1E-07 
0 89 3 9E+03 1.6E-11 6 3E-08 

Total Pathway: 8.9E-05 Total Pathway 1 2E-04 

Inhalatioi 
Compound Conc'n (malm31 - Intake Risk I I Compound Conc'n (mg/ka intake Risk 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b) fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno( 1.2.3cd)pyrene 
Phenanthrene 
TH-Total 

3.18E-08 2.1E-09 
1.86E-08 1.2E-09 
2.59E-06 1.7E-07 1.5E+01 
1.96E-06 1.3E-07 6.1E-01 
3.36E-06 2.2847 6.1E+00 
2.21E-06 1.4E-07 6.1E-01 
2.21E-06 1.4E-07 
2.61E-06 1.7E-07 6.1E-02 
3.36E-07 2.2E-08 8.4E+00 
8.78E-06 5.7E-07 
6.78E-07 4.4848 6.1E+00 

2.14E-06 1.4E-07 6.1E-01 
8.21E-07 5.3E-08 
1.31E-05 8.5E-07 

3.57E-09 2.3E-10 1.6E+01 

Aroclor-1254 
Aroclor-I260 

2.5E-06 Arsenic 
7.7E-08 Benzo(a)anthracene 
1.3E-06 Benzo(a)pyrene 
8.7E-08 Benzo(b)fluoranthene 

Benzo(g.h.i)perylene 
1 .OE-08 Benzo(k)fluoranthene 
1.8E-07 Beryllium 

2.7E-07 Dibenzo(a.h)anthracene 
3.7E-09 Dieldrin 
8.5E-08 Indeno(l.2.3-cd)pyrene 

Phenanthrene 

Lead 

TH-Total 

0.09 
0.05 
7.27 
5.50 
9.40 
6.20 
6.20 
7.30 
0.94 

24.58 
1.90 
0.01 
6.00 
2.30 

36.70 

2.2E-07 
1.3E-07 
1.8E-05 
1.4E-05 
2.3E-05 
1 SE-05 
1 SE-05 
1 AE-05 
2.3E-06 
6.1E-05 
4.7E-06 
2.5E-08 
1 SE-05 
5.7E-06 
9.0E-05 

7.7E+00 
7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3E-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

~ 

1.7E-06 
9.9E-07 
3.1E-05 
9.9E-0)C 
1.7E-04 
l.lE-05 

1.3E-0)C 
I .OE-05 

3.4E-05 
3.9E-07 
1.1E-05 

I I 1  

Total Pathway: 4.6E-06 Total Pathway: 2.8E-04 

Total Rad + Chem 9.3E-05 Total Rad + Chem 4.0E-04 
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TABLE B.3.2-19(a) 
(continued) 

Carcinogenic Risk 

Not applicable 

RA-226 1.3E+03 6.0E-06 7.7E-03 
RA-228 1.6E+02 2.9E-06 4.7E-04 
SR-90 6.6E+01 
TC-99 5.9E+03 6.OE-13 3.5E-09 
TH-228 I .8E+02 5.6E-06 1 .OE-03 

TH-232 1.7E+02 8.5E-06 1.4E-03 
TH-230 5.7E+02 5.4E-11 3.IE-08 

U-234 3.68+02 3.OE-11 l.lE-08 
u-235/236 3.7E+01 2.48-07 8.8E-06 
U-238 3.9E+02 3.6E-08 1.4E-05 

I I 

Total Pathway: 1.1E-02 Total Pathway. 

I Intake SF(derm) Risk 
~ Compound - 

Aroclor-1254 4.28-07 I.OE+OI 4.3E-06 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l,2,3cd)pyrene 
Phenanthrene 
TH-Total 

2.5E-07 
5.7E-07 

1 SE-04 

7.48-07 
1.9E-05 

4.7E-08 

5.4E-05 
2.9E-05 

I.OE+OI 2.5E-06 
1.8E+00 l.lE-06 

9.9E-06 
1.7E-04 
l.lE-05 

1.3E-06 
1 .OE-05 

3.4E-05 
1.6E+01 7.6E-07 

1.1E-05 

:ompound Intake 

Not applicable 

I I 
Total Pathway: 2.6E-04 

Tom1 Rad + Chem 2.6E44 
For PAHs and Be, dermal carcinogenic risk assumes IX rhe oral carcinogenic risk. 

Total 

4.2E-05 
4.3E-06 
3.0E-07 
2.0E-07 
7.8E-03 
4.7E-04 
2.6E-07 
8.7847 
I .OE-03 
1.7E-05 
I .4E-03 
9.9E-06 
9.8E-06 
3.58-05 

- 

6.0E-06 
3.58-06 
3.5E-05 
2.0E-05 
3.48-04 
2.2E-05 

2.68-06 
2.OE-05 

6.9845 
1.2E-06 
2.28-05 

Total Pathway: 
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TABLE B.3.2-19(a) 
(continued) 

Non-carcinogenic Risk 

7.64E-05 8.9E+00 021 9.4E+02 
4 14E-05 4 8E+00 0 12 5.1E+02 
2.71E-05 3.1E+00 0 08 3 4E+02 
1.10E-02 1.3E+03 30 80 1 4E+O5 
1.38E-03 1.6E+02 . 3.88 1.7E+04 
5.71E-04 6.6E+01 160 7.1E+03 
5 07E-02 5 9E+03 14200 63E+05 
1.57E-03 1 8E+02 441 19E+04 
4 93E-03 5 7E+02 13.80 6.1E+04 
1.42E-03 16E+02 3.99 18E+04 
3 09E-03 3.6E+02 866 3.8E+04 
3.17E-04 3.7E+01 0.89 3.9E+03 

259E-06 17E-07 7.27 18E-05 30E-04 60E-02 
1 96E-06 1.3E-07 5.50 1.4E-05 
3.36E-06 2 2E-07 9.40 2.3E-05 

Benzo(b)fluoranthene 2.21E-06 14E-07 Benzo(b)fluoranthene 6.20 1.5E-05 
Benzo(g,h.i)perylene 2.21E-06 1.4E-07 Benzo(g,h,i)perylene 6.20 1 5E-05 
Benzo(k)fluoranthene 2.61E-06 1.7E-07 Benzo(k)fluoranthene 7.30 18E-05 

3.36E-07 2.2E-08 094 2.3E-06 50E-03 46E-04 
8 788-06 5.1E-07 2458 61E-05 

Dibenzo(a,h)anthracene 678E-07 44E-08 Dibenzo(a,h)anthracene 190 4.7E-06 
3.57E-09 2 3E-10 0.01 25E-08 50E-05 49E-04 

Indeno(1,2,3cd)pyrene 2 14E-06 14E-07 Indeno(l,2,3cd)pyrene 600 1.5E-05 
821E-07 53E-08 230 5 7E-06 
131E-05 85E-07 36.70 90E-05 

Total Pathway' Total Pathway 6.1E-02 

Total Rad + Chem Total Rad + Chem 6.1E-02 
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TABLE B.3.2-19(a) 
(continued) 

Non-carcinogenic Risk 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno( 1.2.3cd)pyrene 
Phenanthrene 
TH-Total 

4.2E-07 
2.5E-07 
5.7E-07 2.9E-04 

FER\CRU2RI\ABQ\SFSLONRF;XLS\6/5/94; 7:33 PM 

2.OE-03 

1 SE-02 

9.5E-04 

I 
Total Pathway: 1 .BE42 

1 SE-04 

7.4E-07 S.0E-05 
1.9E-05 

4.7848 5.OE-05 

5.4E-05 
2.9E-05 

Total Rad + Chem 1.8E-02 

2.1E+O1 
8.9E+00 
4.8E+00 
3.2E+00 
1.3E+03 
1.6E+02 
6.6E + 0 1 
5.9E +03 
1.8E+02. 
5.7E +02 
1.7E+02 
3.6E+02 
3.7E+01 
3.9E + 02 

Total Pathway 

External RadiatiodSoil 
Compound Intake RID(o) Hazard 

Not applicable 

6.2842 

1 SE-02 

1.4E-03 

Total Pathway: 



TABLE B.3.2-19@) 
FUTURE, ON-PROPERTY CHILD 
SOUTH FIELD SURFACE SOIL 

Carcinogenic Risk 

0.08 3 2E+O1 2 3E-10 7.3E-09 
30.80 13E+04 7.8E-10 1 OE-05 
3 88 1 6E+03 1.OE-10 1 6E-07 
1 60 6.7E+02 3 6E-11 2 4E-08 

441  1.9E+03 5 5E-11 1.0E-07 

3 99 1.7E+03 1 7E-10 2 8E-07 

142 6OE+04 13E-12 7 8E-08 

13 80 58E+03 1.3E-I1 7.58-08 

8.66 3 6E+03 1.6E-11 5.8E-08 
- 0.89 3.7E+02 16E-11 6 OE-09 

Total Pathway: 1 6E-06 Total Pathway. 1 1E-05 
F 
tL 
U Y U 

a! 
VI 

9.40 1 OE-05 73E+00 7.5E-05 
6.20 6.8E-06 7 3E-01 50E-06 

Benzo(g,h,i)perylene 2.21E-06 1.2E-08 Benzo(g,h, i)perylene 6.20 6 8E-06 
Benzo(k)fluoranthene 7.30 80E-06 7 3E-02 5 8E-07 

0.94 1 OE-06 4.3E+00 4.4E-06 

Dibenzo(a,h)anthracene 1 9 0  2.1E-06 7.3E+00 15E-05 
0.01 11E-08 1.6E+01 18E-07 

Indeno(l,2,3cd)pyrene 
2.30 2.5E-06 

1.31E-05 7 2E-08 3670 40E-05 

2458 2 7E-05 

-a 
€2 
G 
9J Total Pathway. 3 9E-07 Total Pathway 1 2E-04 

ib- Total Rad + Chem 2 OE-06 Total Rad + Chem 1.4E-04 
* .e*; 

FER\CRU2RnABQ\SFSLONRC.XLS6/5/94; 734 PM 



TABLE B.3.2-19@) 
(continued) 

Carcinogenic Risk 

(3-137 16E+00 20E-06 3 1E-06 
Not applicable 

Total Pathway: 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 

5.9E-08 l.OE+Ol 6.0E-07 
3.4E-08 l.OE+Ol 3.5E-07 
8.0E-08 1.8E+00 1.5E-07 

4.4E-06 
7.58-05 
5.0E-06 

5.8E-07 
4.4E-06 

2.7E-06 
1 SE-05 

6.6E-09 1.6E+01 l.lE-07 
4.8E-06 

7.6E-06 
4.0E-06 

I I 

Total Pathway: 1.1E-04 

NP-237 6.7E-01 4.3E-07 2.98-037 
PU-238 3.6E-01 2.8E-11 1.OE-11 
PU-239124 2.4E-01 2.7E-11 6.4E-12 
RA-226 9.6E+01 6.0E-06 5.8E-04 
RA-228 1.2E+01 2.9E-06 3.5E-05 
SR-90 5.OE+00 
TC-99 4.4E+02 6.OE-13 2.7E-lC 
TH-228 1.4E+01 5.6E-06 7.7E-0! 
TH-230 4.3E+01 5.4E-11 2.3E-05 
TH-232 1.2E+01 8.5E-06 1.1E-04 
U-234 2.7E+01 3.OE-11 8.1E-1( 
U-2351236 2.8E+00 2.4E-07 6.6E-0; 
U-238 2.9E+01 3.6E-08 1.OE-0t 

Total Pathway: 8.OE-OL 

For PAHs and Be. dermal carcinogenic risks assumes IX the oral carcinogenic risk. 
Total Rad + Chem 1.1E-04 

:ompound Intake Risk 

Not applicable 

Total Pathway: 

FER\CRUZRI\ABO\SFSLONRC.XLS\6/5/94: 7:34 PM 

Total 

3.1E-06 
3.1E-07 
1.4E-08 
9.5E-09 
5.9E-04 
3.58-05 
2.4E-08 
7.9E-08 
7.7845 
3.8E-07 
l.lE-04 
2.3E-07 o 
6.9E-07 
1 SE-06 

1.4E-06 
7.9E-07 
1.4E-05 
8.8E-06 
1.5E-04 
9.9E-06 

1.2E-06 
8.9E-06 

3.0E-05 
2.8E-07 
9.6E-06 



TABLE B.3.2-19(b) 
(continued) 

0.12 4.9E+01 
0.08 3.2E+01 2.718-05 5.7E-02 

1.10E-02 2.3E+01 30.80 1.3E+04 
1.38E-03 2.9E+00 3.88 1.6E+03 
5.71E-04 1.2E+00 1.60 6.7E+02 

142.00 6.OE+04 5.07E-02 l . lE+02 
1.57E-03 3.3E+00 4.41 1.9E+03 

13 80 5.88+03 4.93E-03 1 .OE+01 
1.42E-03 3.OE+00 3.99 1.7E+03 
3.09E-03 6.5E+00 8.66 3.6E+03 
3.17E-04 6.7E-01 0.89 3.7E+02 

Total Pathwav: Total Pathway: 

Benzo(a)anthracene 1.96E-06 1.3E-07 
3.36E-06 2.1E-07 

Benzo(b)fluoranthene 2.21E-06 1.4E-07 
Benzo(g,h,i)perylene 2.21E-06 1.4E-07 
Benzo(k)fluoranthene 2.61846 17E-07 

3.36E-07 2.1E-08 
8.78E-06 5.6E-07 

Dibenzo(a.h)anthracene 6.78E-01 4.3E-08 

Indeno(l,2,3cd)pyrene 2.14E-06 1.4E-07 
8.21E-07 5.2E-08 
1.31E-05 8.4E-07 

3.57E-09 2.3E-10 

IngestiodSoil 
Compound Conc’n (rnE/kgJ Intake RfDo Hazard 

Aroclor-1254 0.09 l.lE-06 
Aroclor-1260 0.05 6.6E-07 
Arsenic 7.27 9.3E-05 3.0E-04 3.1E-0 
Benzo(a)anthracene 5.50 7.0E-05 
Benzo(a)pyrene 9.40 1.2E-04 
Benzo(b)fluoranthene 6.20 7.9E-05 
Benzo(g,h. i)perylene 6.20 7.9E-05 
Benzo(k)fluoranthene 7.30 9.3E-05 
Beryllium 0.94 1.2E-05 5.0E-03 2.4E-0 
Lead 24.58 3.1E-04 
Dibenzo(a,h)anthracene 1.90 2.4E-05 
Dieldrin 0.01 1.3E-07 5.0E-05 2.6E-0 
Indeno(l.2.3-cd)pyrene 6.00 77E-05 
Phenanthrene 2.30 2.9E-05 
TH-Total 36.70 4.7E-04 

I I ,  

Total Pathway: Total Pathway: 3.1E-0 

Total Rad + Chem Total Rad + Chem 3.1E-01 

734  PM 



TABLE B.3.2-19&) 
(continued) 

~roc~or-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)tluoranthene 
Beryllium . 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

Non-corc 
Radiation Haza 

Dermal Contact/Soil 

Not applicable 

Total Pathway: 
Chemical H m  

Dermal ContacVSoil 
~ 

Intake RfD(derm1 - I Compound 
6.8E-07 
4.0E-07 
9.3E-07 2.9E-04 

2.4E-04 

1.2E-06 5.0E-05 
3.1E-05 

7.7E-08 5.OE-05 

8.8E-05 
4.7E-05 

Hazard 

3.3E-0: 

2.4E-0 

1 SE-0 

I 
Total Pathway: 2.9E4 

Total Rad + Chem 2.9E-02 

FER\CRU2RI\ABQ\SFSLONRC. XLS6/5/94; 7:34 PM e 

. . . . . . . . . . . . . >genic Risk 

TH-230 4.3E+01 

U-235R36 2.8E+00 

Total Pathway: 

External RadiariodSoil 
Compound Intake RfD(o) Hazard 

Not applicable 

Total Pathway: 

Total - 

3.1E-01 

2.6E-02 

‘ 4.1E-03 

oral: 3.4E-01 



TABLE B.3.2-20(a) 

SOUTH FIELD: GROUNDWATER 

CARCINOGENIC RISK 

FUTURE, ON-PROPERTY FARMER (RME VALUES) 

1.9E-02 9.3E+02 2.2E-10 2.0E-07 

2.7E-02 1.3E+03 3.6E-11 4.8E-08 Not applicable 
1.8E+00 8.9E+04 1.3E-12 1.2E-07 
4.7E+02 2.3E+07 1.6E-11 3.7E-04 
2.5E+01 1.2E+06 1.6E-11 2.0E-05 
5.2E+02 2.5E+07 2.8E-11 7.1E-04 

2-Methylnaphthalene 7.2E-04 2.0E-05 2-Methylnaphthalene 7.4E-05 
Lead 1.4E-03 3.9E-05 1 SE-04 
Tributyl phosphate 1.4E-03 3.9E-05 

U-Total 1.8E+00 5.0E-02 1.9E-01 
I I I  

Total Pathway: Total Pathway: 

Total Rad + Chem l.lE-03 Total Rad + Chem 

\ 

I FER\CRUZRI\ABQ\SGWONRF.XLS\6/5/94; 7:36 PM 



TABLE B.3.2-20(a) 
(continued) 

FER\CRU2RI\ABO\SGWONRF.XLS\6/5/94: 736 PM 

CARCINOGENIC RISK 

I I 2 .OE-07 
Not applicable 4.8E-08 

1.2E-07 
3.78-04 
2.OE-05 

I Chemical Risk I 
Dermal ContacVGroundwater 

Intake SF(derm1 Risk Compound - 
2-Methylnaphthalene 8.0E-06 

Tributyl phosphate 3.5E-06 
U-Total 1.4E-04 

Lead 4.5E-10 

Total Pathway: 
For PAHs and Be dermal carcinogenic risk assumes IX the oral carcinogenic risk. 

Total Rad + Chem I Tofu!: l .lE-03i 



I 

Y 
E 

TABLE B.3.2-20(a) 
(continued) 

NP-237 1.9E-02 9.38+02 
SR-90 2.7E-02 1.3E+03 
TC-99 1.8E+00 8.9E+04 
U-234 4.7E+02 2.3E+07 
U-2351236 2.5E+01 1.2E+06 
U-238 5.2E+02 2.5E+07 

Not applicable 

I I  

Total Pathway: Total Pathway: 

_ _  

2-Methylnaphthalene 7.2E-04 2.0E-05 2-Methylnaphthalene 7.4E-05 
1 SE-04 
1.5E-04 
1.9E-01 

1.4E-03 3.9E-05 
1.4E-03 3.9E-05 5.0E-03 7.8E-03 

U-Total 1.8E+00 5.0E-02 3.0E-03 1.7E+01 
IEutyI phosphate 

Total Pathway: 1.7E+01 Total Pathway: 

Total Rad + Chem 1.7E+01 Total Rad + Chem 

FER\CRU2RI\ABQ\SGWONRF.XLS\6/5/94; 7:36 PM 



TABLE B.3.2-20(a) 
(continued) 

NONCARCINOGENIC HAZARD 

Not applicable 

Total Pathway: 

I Chemical Hazard I 
Dermal Contact/Groundwater 

Intake RfD(derm) Hazard Compound - 
2-Methylnaphthalene 8.0E-06 

Tributyl phosphate 3.5E-06 4.5E-03 7.9E-04 
U-Total 1.4E-04 1.5E-04 9.7E-01 

Lead 4.5E-10 

- Total 

8.6E-03 
1.8E+01 

Total Pathway: 9.7E-01 

Total Rad + Chem 9.7E-011-1.8E+Oll 

FER\CRU’LRI\ABQ\SGWONRF.XLS\6/5/94: 136 PM 



TABLE B.3.2-20(b) 
FUTURE, ON-PROPERTY CHILD 
SOUTH FIELD: GROUNDWATER 

CARCINOGENIC RISK 

IngestiodGroundwater I I  InhalatiodGroundwater 
Comound 

NP-237 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

1.9E-02 4.OE+01 2.2E-10 8.8E-09 
2.7E-02 5.7E+01 3.6E-11 2.1E-09 

1.8E+00 3.8E+03 1.3E-12 5.0E-09 
4.7E+02 9.8E+05 1.6E-11 1.6E-05 
2.5E+01 5.3E+04 1.6E-11 8.4E-07 
5.2E+02 l . lE+06 2.8E-11 3.0E-05 

I I I  
Total Pathway: 4.7E-05 Total Pathway: 

2-Methylnaphthalene 7.2E-04 3.9E-06 2-Methylnaphthalene 2.9E-05 
Lead 1.4E-03 7.8E-06 
Tributyl phosphate 1.4E-03 7.8E-06 
U-Total 1.8E+00 1.0E-02 

Lead 5.9E-05 
Tributyl phosphate 5.9E-05 
U-Total 7.6E-02 

I I I  I 
Total Pathway: . Total Pathway: 

Total Rad + Chem 4.7E-05 Total Rad + Chem 

I FER\CRU2RI\ABQ\SGWONRC.XLS\6/5/94; 7:37 PM 
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. - .  
... 

TABLE B.3.2-20@) 
(continued) 

CARCINOGENIC RISK 
Radiation Rlsk 

Dermal ContacUGroundwater 

Not applicable 

Total Pathway: 

Chemical Risk 
Dermal ContactIGroundwater 

I 
Compound - Intake SF(derm) Risk 

2-Methylnaphthalene l.lE-06 

Tributyl phosphate 4 9E-07 
U-Total 2.OE-05 

Lead 6.3E-I 1 

Total 

8.8E-09 
2.1E-09 
5 .OE-09 
1.6E-05 
8.4E-07 
3 .OE-05 

Total Pathway: 

Total Rad + Chem 
For PAHs and Be dermal carcinogenic risk assumes 1X the oral carcinogenic risk. 



TABLE B.3.2-20(b) 
(continued) 

NONCARCINOGENIC HAZARD 

Intake RfDo Hazard 
1.9E-02 4.OE+01 , 
2.7E-02 5.7E+01 Not applicable 

1.8E+00 3.8E+03 
4.7E+02 9.88+05 
2.5E+01 5.3E+04 
5.2E+02 l . l E + 0 6  

Total Pathway: Total Pathway: 

2-Methylnaphthalene 7.2E-04 4.6E-05 2-Methylnaphthalene 3.4E-04 
Lead 1.4E-03 9.1 E-05 
Tributyl phosphate 
U-Total 

Total Pathway: 3.9E+01 Total Pathway: 

Total Rad + Chem 3.9E+01 Total Rad + Chem 

FER\CRUZRI\ABQ\SGWONRC. XLS\6/5/94; 1:37 PM 



TABLE B.3.2-20(%) 
(continued) 

NONCARCINOGENIC HAZARD 

Not applicable 

I Total Pathway: 

Intake RfD(derm) Hazard - 
2-Methylnaphthalene 1.3E-05 

Tributyl phosphate 5.7E-06 4.5E-03 1.3E-03 2.0E-02 
U-Total 2.4E-04 1.5E-04 1.6E+00 4.1E+01 

7.3E- 10 

I I 
Total Pathway: 1.6E+00 

Total Rad + Chem l . 6 E + O O 7 4 . L E f O l l  

FER\CRU2RI\ABQ\SGWONRC.XLS\6/5/94; 1:31 PM 



e 
TABLE B.3.2-21(a) 

FUTURE, ON-PROPERTY FARMER @ME VALUES) 
SOUTH FIELD: HOME GROWN PRODUCE (DUST AFFECTED) 

CARCINOGENIC RISK 

I IngestionNegetables IngestiodFruit I 
Conc'n-Veg. (pCi/k& - lntake w , I Compound 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

6.418-03 1.3E+04 
9.168-04 1.8E+03 
2.238-06 4.4E+00 
1.46E-06 2.9E+00 
1.98E-02 3.9E+04 
2.49E-03 4.9E+03 
1.71E-01 3.4E+05 

9.12E+01 1.8E+08 
1.60E-04 3.28+02 
5.02E-04' 9.98+02 
1.45E-04 2.9E+02 
1.48E-02 2.9E+04 
1.52E-03 3.OE+03 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
1.3E-12 
SSE-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 

Risk 
3.5E-07 
4.0E-07 
9.7E-1C 
6.6E-1C 
3.0E-05 
4.9847 
1.2E-05 
2.3E-04 
1.7E-08 

4.9E-08 
4.7E-07 

1.3E-08 

4.8~-08 

Compound 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 

Conc'n-Fruit (pCi/kg) 
6.408-03 6.78+03 
9.17E-04 9.68+02 
2.80E-06 2.9E+00 
3.838-06 1.9E+00 
1.99E-02 2.1E+04 
2.49E-03 2.6E+03 
1.71E-01 1.8E+05 

9.12E+01 9.5E+07 
1.76E-04 1.8E+02 
5.718-04 6.OE+02 
1.65E-04 1.7E+02 
1.49E-02 1.6E+04 
1.52843 1.6E+03 

2.8E-11 1.9E-07 
2.2E-10 2.1E-07 
2.2E-10 6.4E-10 
2.3E-10 4.4E-10 
7.8E-10 1.6E-05 
1.OE-10 2.6E-07 
3.6E-11 6.4E-06 
1.3E-12 1.2E-04 
SSE-11 1.0E-08 
1.3E-11 7.7E-09 
1.7E-10 2.9E-08 
1.6E-11 ' 2.5E-07 
1.6E-11 2.5E-08 

4 83E-04 5.3E-07 7.7E+00 4.1E-06 
6.38E-05 7.0E-08 7.7E+00 5.4E-07 
1.87E-02 2.1E-05 1.8E+00 3.6E-05 

Benzo(a)anthracene 4.88E-02 5 4E-05 7.3E-01 3.9E-05 
4.64E-02 5.1E-05 7.3E+00 3.78-04 

Benzo@)fluoranthene 2 98E-02 3.38-05 7.3E-01 2.48-05 
Bern@, h , i)perylene 6.80E-03 7.58-06 
Benzo(k)fluoranthene 1.35E-02 1.5E-05 7.38-02 l.lE& 

6.05E-04 6.7E-07 4.3E+00 2.9E-06 
6.41E-02 7.1E-05 

Dibenzo(a,h)anthracen 3.50E-03 3.9E-06 7.3E+00 2 8E-05 
Dieldrin . 9.358-03 1.0E-05 1.6E+01 1.6E-04 
Indeno(l.2.3-cd)pyren 1.56842 1.7E-05 7 3E-01 1.3E-05 

8.70842 9.68-05 

Total Pathway: 6.98-04 

Total Rad + Chem 9.78-04 
FER\CRUZRI\ABQ\SVGONRFD.XLS\6/5/94; 7:37 PM 

I 

IngestiodFmit 
Compound Conc'n-Fruit (mg/kg) e Risk 

Aroclor-1254 4.858-04 2.8E-07 7.7E+00 2.2E-06 
Aroclor-1260 6.42845 3.7E-08 77E+00 29E-07 
Arsenic 1.878-02 11E-05 1.8E+00 19E-05 
Benzo(a)anthracene 4.85E-02 2.8E-05 7.3E-01 2.1E-05 
Benzo(a)pyrene 4.618-02 2 7E-05 7.3E+00 2.OE-04 
Benzo(b)fluoranthene 2.96E-02 17E-05 7.3E-01 1.3E-05 
Benzo(g.h. i)perylene 6.788-03 40E-06 
Benzo(k)fluoranthene 135E-02 79E-06 7.3E-02 5.78-07 
Beryllium 6.10E-04 3.68-07 4.3E+00 1.5E-06 
Lead 6.42E-02 3.7E-05 
Dibenzo(a.h)anthracen 3.50E-03 20E-06 7.3E+00 15E-05 
Dieldrin 9.35E-03 5.58-06 1.6E+01 8.7E-05 
Indeno(l,2,3-cd)pyren 156E-02 9.1E-06 7 3E-01 6.6E-06 
Phenanthrene 8 48E-02 4.9E-05 
TH-Total 1.528-03 8 9E-07 

Total Pathway. 3.6E-04 

5.48-07 
6.1EM 
1.6E-09 
l.lE-09 
4.78-05 
7.5E-07 
1.9E-05 
3.6E-04 
2.78-08 
2.1E-08 
7.88-08 
7.2E-07 
7.3E-08 
1.3E-06 

6.3E-06 
8.38-07 
5.5E-05 
6.0E-05 
5.7E-04 
3.7E-05 

1.7E-06 
4.4E-06 

4.3E-05 
2.58-04 
1.9E-05 

Total Rad + Chem 5.1E-04 Total: 1.5E-03 



NOA 

Compound 
cs-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 . 
TH-232 
U-234 
U-2351236 

Conc'n-Ven. (pCi/kg) Rfi)o 
6.48-03 1.3E+04 
9.28-04 1.8E+03 
2.28-06 4.4E+00 
1.5E-06 2.9E+00 

. 2.OE-02 3.9E+04 
2.5E-03 4.9E+03 
1.7E-01 3.4E+05 

9.1E+01 1.8E+08 
1.6E-04 3.28+02 
5 . O E d  9.9E+02 
1.5E-04 2.98+02 
1.5E-02 2.98+04 
1.5E-03 3.OE+03 

111-238 1.6E-02 3.1E+04 
Total Pathway: 

Compound Conc'n-Vea. (malkg) 
Aroclor-1254 4.88-04 
Aroclor-1260 6.48-05 
Arsenic 1.9E-02 
Benzo(a)anthracene 4.98-02 
Benzo(a)pyrene 4.6E-02 
Benzo(b)fluoranthene 3 .OE-02 
Benzo(g.h.i)perylene 6.88-03 
Benzo(k)fluoranthene I .3E-02 
Beryllium 6.0E-04 
Lead 6.4E-02 
Dibenzo(a,h)anthracen 3.58-03 
Dieldrin 9.48-03 
Indeno(l.2.3-cd)pyren 1.6E-02 
Phenanthrene 8.78-02 

w 
5.3E-07 
7.0E-08 
2.IE-05 
5.48-05 
5.1E-05 
3.38-05 
7.5E-06 
1 SE-05 
6.7E-07 
7.1E-05 
3.9E-06 
I .OE-05 
1.7E-05 
9.6E-05 

3.0E-04 6.9E-C 

5.0E-03 1.3E-C 

5.OE-05 2.lE-C 

TH-Total 1.3E-03 1.5E-06 

Total Pathway: 2.7E-01 

Total Rad + Chem 2.7E-01 
FFX\CRU2RI\ABO\SVGONRFD.XLS\6/5/94: 737 PM 

RCINOGENIC HAZARD 
... 

I IneestiodFmit 
comuound 

cs-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

Conc'n-Fruit (vCi/kg) w RfDo 
6.40E-03 6.78+03 
9.17E-04 9.6E+02 
2.808-06 2.9E+W 
1.838-06 1.9E+00 
1.99E-02 2.1E+04 
2.498-03 2.68+03 
1.71E-01 1.8E+05 

9.12E+01 9.5E+07 
1.76E-04 1.8E+02 
5.718-04 6.OE+M 
1.658-04 1.7E+02 
1.498-02 1.6E+04 
1.52E-03 1.6E+03 

Hazard - 

I U-238 1.60E-02 1.7E+04 
Total Pafhway: 

I H  

1 / IngestionlFmit 
Compound Conc'n-Fruit (mglka 

Ardor-1254 4.85E-04 
Aroclor-1260 6.42845 
Arsenic 1.87E-02 
Beko(a)anthraccne 4.858-02 
Benzo(a)pyrene 4.61E-02 
Benzo(b)fluoranthene 2.96E-02 
Benzo(g.h, i)perylene 6.788-03 
Benzo(k)fluoranthene 1.35E-02 
Beryllium 6.10E-04 
Lead 6.42E-02 
Dibenzo(a.h)anthracen 3.50843 
Dieldrin 9.35E-03 

1.56842 Indeno(l.2.3-cd)pyren 
Phenanthrene 8.48E-02 

Intake 
2.8E-07 
3.78-08 
I.IE-05 
2.8E-05 
2.7E-05 
1.7E-05 
4.0E-06 
7.98-06 
3.68-07 
3.78-05 
2.0E-06 
5.5E-06 
9.1E-06 
4.9E-05 

RfDOm 

3.0E-04 3.6E-02 

\ 

5.0E-03 7.1E-05 

5.OE-05 l.lE-01 

TH-Total 1.52E-03 8.98-07 

1 .OE-01 

2.0E-04 

3.2E-01 

Total Pathway: 1.5E-01 

Total Rad + Chem 1.5E-01 Tofd: 4.2E-01 



TABLE B.3.2-21(a) 
(continued) 

S0UTI-i FIELD: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U:235/236 

9.41845 1.9E+02 2.2E-10 4.1E-08 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 

1.53E-04 3.OE+'02 3.6E-11 1.09E-08 
9.50E-03 .1.9E+04 1.3E-12 2.4E-OE 

5.5E-11 
1.3E-11 
1.7E-10 

2.30E+00 4.5E+06 1.6E-11 7.2E-05 
1.23E-01 2.48+05 1.6E-11 3.9E-OC 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

9.41E-05 9.8E+01 2.2E-10 2.2E-08 
2.2E- 10 
2.3E-10 
7.8E- 10 
1.OE-10 

1.53E-04 1.6E+02 3.6E-11 5.75849 
9.50E-03 9.9E+03 1.3E-12 1.3848 

5.5E-11 
1.3E-11 
1.7E-10 

2.30E+00 2.4E+06 1.6E-11 3.88-05 
1.23E-01 1.3E+05 1.6E-11 2.0E-06 

U-238 2.53E+00 5.OE+06 2.8E-11 1.4E-04) [U-238 2.53E+00 2.6E+06 2.8E-11 7.4E-05 
Total Pathway: 2.28-04 Total Pathway: l.lE-04 

1.8E+00 
7.3E-01 

7.3E+00 
nm(b)fluoranthen 7.3E-01 

7.38-02 
4.3E+00 

7.39843 8 1E-06 
7.3E+00 
1.6E+01 
7.3E-01 

3.53E-03 3.9E-06 
7.438-03 8.28-06 

9.00E+00 99E-03 

Total Pathway: 

1.8E+00 
Benzo(a)anthracene 7.3E-01 

Benzo@)fluoranthene 7.3E-01 
Benm(g.h,i)perylene 
Benzo(k)fluoranthene 7.38-02 

4.3E+00 

Dibenzo(a.h)anthracen 7.3E+00 
. 1.6E+01 

7.3E-01 

7.3E+00 

7.39E-03 4.3E-06 

3.53E-03 2.1E-06 
. 7.438-03 4.3E-06 

9.00E+00 5.3E-03 

1 
Total Pathway: 

Total 
Dust 81 Groundwater 

Affected 

5.4E-07 
6.24E-08 6.7E-07 

1.6E-09 
l.lE-09 
4.7E-05 
7.58-07 

1.66E-08 1.9E-05 
3.728-08 3.68-04 

2.7E-08 
2.1E-08 
7.88-08 

l.llE-04 l.lE-04 
5.918-06 6.0E-06 
2.14E-04 2.28-04 

6.38-06 
8.38-07 
5.5845 
6.0E-05 
5.7E-04 
3.78-05 

1.7E-06 
4.4E-06 

4.3E-05 
2.5E-04 
1.9E-05 

FER\CRUZRI\ABQ\SVGONRFW.XLS\6/5/94: 7:38 PM Total Rad + Chem 2.2E-04 Total Rad + Chem l.lE-04 Tofal: 3.31E-04 1 AE-03 



TABLE 9.3. I(a) 
(continued) 

NONCARCINOGENIC HAZARD 
Redia 

IngaiionlVegecables 
Compound Conc'n-Veg (pCilkg) & RfDo Hazard 

CS-137 
NP-237 9.4E-05 1.9E +02 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 15E-04 3OE+02 
TC-99 9 SE-03 1.9E+04 
TH-228 
TH-230 
TH-232 
U-234 2.3E+00 4.5E+06 
U-2351236 1.2E-01 2.4E+05 
U-238 2.5E+00 5.OE+06 

Total Pahway. 

Cheo 

Compound Conc'n-VeE. (mElkpJ Hazard 
IngaiionlVegembles 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 7.48-03 8.1E-06 
Dibenzo(a.h)anthracen 
Dieldrin 
Indeno(l,2,3-cd)pyren 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 3.5E-03 3.98-06 
Tributyl phosphate 7.48-03 8.28-06 
U-Total 9.OE+00 9.9E-03 

3 .OE-04 

5.0E-03 

5 .OE-05 

5.0E-03 1.6E-E 
3.0E-03 3.3E+C 

I 
Total Pathway: 3.3E+C 

FER\CRUZRI\ABQ\SVGONRFW.XLS\6/5/94; 7 3 8  PM Total Rad + Chem 3.3E+O 

9.41845 9.8E+Ol 

153E-04 16E+02 
9 50E-03 9 9E+03 

Total Pathway. 

I Compound Conc'n-Fruit (mglkpJ RfDo 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 7.398-03 4.3E-06 
Dibenzo(a.h)anthracen 
Dieldrin 
Indeno(l.2.3-cd)pyren 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 3.53843 2.1E-06 
Tributyl phosphate 7.43843 4.38-06 
U-Total 9.00E+00 5.38-03 

3.0E-04 

5.0E-03 

S.OE-05 

5.0E-03 8.7E-04 
3.0E-03 1.8E+00 

1 
Total Pathway: 1.8E+O( 

Total 
Dust & Groundwater 

Afferted 

1 .OE-01 

2.0E-04 

3.2E-01 

2.5E-03 . 3.2E-01 
S.lE+00 5.lE+00 

Total Rad + Chem l.8E+00) Toful: 5.1E+00 5.8E +001 



TABLE 8.3.2-21@) 

FUTURE, ON-PROPERTY CHILD 
SOUTH FIELD: HOME GROWN PRODUCE (DUST AFFECTED) 

CARCINOGENIC RISK 

Compound 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

Conc'n-Vea. (pCi/kg) - Intake 
6.41E-03 5.4E+02 
9.16E-04 7.7E+01 
2.23E-06 1.9E-01 
1.46E-06 1.2E-01 
1.98E-02 1.7E+03 
2.49E-03 2.1E+02 
1.71E-01 1,4E+04 

9.12E+01 7.7E+06 
1.60E-04 1.3E+01 
5.028-04 4.2E+01 
1.45E-04 1.2E+01 
1.48E-02 1,2E+03 
1.52E-03 1.3E+02 

w 
2.8E-11 
2.2E-10 
2.2E- 10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 

Risk 
1 SE-08 
1.7E-08 
4.1E-11 

- 

2.8E-11 
1.3E-06 
2.1E-08 
5.2E-07 
1 .OE-O5 
7.4E-10 
5.5E-10 
2.1E-09 
2.0E-08 
2.OE-09 

Compound 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 

Conc'n-Fruit (DCilkg) e 
6.40E-03 8.2E+02 
9.17E-04 1.2E+02 
2.808-06 3.6E-01 
1.838-06 2.4E-01 
1.99E-02 2.6E+03 
2.49E-03 3.2E+02 
1.71E-01 2.2E+04 

9.12E+01 1.2E +07 
1.768-04 2.3E+01 
5.71E-04 7.3E+01 
1.65E-04 2.1E+01 
1.49E-02 1.9E+03 
1.528-03 2.OE+02 

wR& 
2.8E-ll 2.3E-08 
2.2E-10 2.6E-08 
2.2E-10 7.9E-11 
2.3E-10 5.4E-11 
7.8E-10 2.OE-OC 
1.OE-10 3.2E-08 
3.6E-11 7.9E-07 
1.3E-12 . 1.5E-05 
5.5E-11 1.2E-05 
1.3E-11 9.5E-1C 
1.7E-10 3.6E-05 
1.6E-I1 3.1E-08 
1.6E-11 3.1E-05 

U-238 1.59842 1.3E+03 2.8E-11 3.78-08 U-238 1.60E-02 2.1E+03 2.8E-11 5.8E-08 
Total Pathway: 1.2E-05 Total Pathway: 1 XE-05 

Chemi 
IngestionNegetables 

Compound Conc'n-Vea. (malkg) - Intake 
Aroclor- 1254 4.83E-04 l.lE-07 7.7E+00 8.1E-07 
Aroclor-1260 6.38845 1.4E-08 7.7E+00 l.lE-07 
Arsenic 1.87E-02 4.1E-06 1.8Et00 7.28-06 
Benzo(a)anthracene 4.88E-02 1.1E-05 7.3E-01 7.88-06 
Benzo(a)pyrene 4.64842 ,1.OE-05 7.3E+00 7.4E-05 
Benzo(b)fluoranthene 2.98842 6.58-06 7.3E-01 4.8E-06 
Benzo(g. h. i)perylene 6.80843 1.5E-06 
Benzo(k)fluoranthene 1.358-02 3.0E-06 7.38-02 2.28-07 
Beryllium 6.05E-04 1.3EM 4.3E+00 5.78-07 
Lead 6.41E-02 1.4E-05 
Dibenzo(a.h)anthracen 3.50843 7.7E-07 7.3E+00 5.68-06 
Dieldrin 9.35843 2.IE-06 1.6E+01 3.3E-05 
Indeno( 1.2.3-cd)pyren 1.56E-02 3.48-06 7.3E-01 2.58-06 
Phenanthrene 8.70E-02 1.9E-05 
TH-Total 1.34E-03 2.98-07 

FER\CRU2RI\ABQ\SVGONRCD.XLS\6/5/94; 739 PM 

IngestiodFruit 
Compound Conc'n-Fmit (mdkg) & Risk 

Aroclor-1254 4 85E-04 1 6 E M  7.7E+00 1.3E-06 
Aroclor-1260 6.42845 2.2E-08 7.7E+00 17E-07 
Arsenic 1.87E-02 6.3E-06 1.8E+00 l.lE-05 
Benzo(a)anthracene 4.85E-02 1.6E-05 7.3E-01 1.2E-05 
Benzo(a)pyrene 4.618-02 1.5E-05 7.3E+00 l.lE-04 
Benzo(b)fluoranthene 2.968-02 9.9B-06 7.3E-01 7.28-06 
Benzo(g,h,i)perylene 6.78E-03 2.38-06 
Benzo(k)fluoranthene 1.358-02 4.58-06 7.3E-02 3.3847 
Beryllium 6.10E-04 20E-07 4.3E+00 8 8 E M  

Dibenzo(a,h)anthracen 3.50E-03 1.2E-06 7.3E+00 8.68-06 
Lead 6.42E-02 2.2E-05 

Dieldrin 9.35E-03 3.1E-06 1.6E+01 5.OE-05 
'Indeno(l.2.3-cd)pyren 1.56E-02 5.2B-06 7.3E-01 3.8E-06 
'Phenanthrene 8.48E-02 2.8E-05 
TH-Total 1.52843 5 1E-W 

Total Pathway: 1.4E-04 Total Pathway: 2.1E-01 

3.8E-08 
4.38-08 
1.2E-10 
8.2E-11 
3.38-06 
5.38-08 
1.3E-06 
2.5845 
2.OE-09 
1 SEX@ 
5.7E-09 
5.OE-08 
5.28-09 
9.58-08 

2.1E-06 
2.7EM 
1.8E-05 
2.OE-05 
1.9E-04 
1.2E-05 

5.5E-07 
1.4E-06 

1.4E-05 
8.3E-05 
6.38-06 

Total Rad + Chem 1.5E-04 Total Rad + Chem 2.3E-04-1 



TABLE B.3.2-21@) 
(continued) 

CS-137 ' 6.4E-03 5.4E+02 

NP-237 9.2E-04 7.7E+01 

PU-238 2.28-06 1.9E-01 

PU-2391240 1.5E-06 1.2E-01 
RA-226 . 2.0E-02 1.7E+03 

RA-228 2.58-03 2.1E+02 

SR-90 1.7E-01 1.4E+04 

TC-99 9.1E+01 7.7E+06 

TH-228 1.6E-04 1.3E+01 

TH-230 5.0E-04 4.2E+01 
TH-232 1.5E-04 1.2E+01 
U-234 1.5E-02 1.2E+03 
U-2351236 . 1.5E-03 1.3E+02 
U-238 1.6E-02 1.3E+03 I 

NONCARCINOGENIC HAZARD 

CS-137 6.40843 8.2E+02 
NP-237 9.17E-04 1.2E+02 
PU-238 2.808-06 2.9E-01 
PU-2391240 1.83E-06 1.9E-01 
RA-226 1.99EM 2.5E+03 
RA-228 2.498-03 3.2E+02 
SR-90 1.71E-01 2.2E+W 
TC-99 9.12E+01 1.2E+07 
TH-228 1.768-04 2.1E+01 
TH-230 5.718-04 6.5E+01 
TH-232 1.658-04 1.9E+01 
U-234 1.49E-02 1.9E+03 
U-2351236 1.528-03 2.OE+02 
U-238 1.60E-02 2.OE+03 

IngestionlVegecabla 

Compound Conc'n-Vea. (pCi/kg) & RfDo && 

64E-05 16E-07 
1 9 E M  4 8E-05 3 OE-04 1.6E-0 

Benzo(a)anthracene 4 9 E M  1.2E-04 
4.68-02 1.2E-04 

Benzo@)fluoranthenc 30E-02 7.68-05 
Benzo(g.h.i)perylene 6.88-03 1.7E-05 
Benzo(k)fluoranthene 13E-02 348-05 

60E-04 1.5E-06 5.0E-03 3.1E-0 
6.4E-02 1.6E-04 

Dibenzo(a.h)anthracen 3 5E-03 90E-06 
9.48-03 2.4E-05 5.OE-05 4 8E-0 

Indeno(l.2,3-cd)pyren 16E-02 4.0E-05 
87E-02 22E-04 

IngestionlFruit 
' Compound Conc'n-Fruit(ma/kg) intake RfDo Hazard 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g , h , i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lcad 
Dibenzo(a.h)anlhracen 
Dieldrin 
Indeno(l.2.3-cd)pyren 
Phenanthrene , 

1.9E-06 
2.5E-07 
7.3E-05 3.0E-04 2.4E-01 
1.9E-04 
1 AE-04 
1.2E-04 
2.7E-05 
5.3E-05 
2.4E-06 5.OE-03 4.88-04 
2SE-04 
1.4E-05 
3.78-05 5.OE-05 7.3E-01 
6.1E-05 
3.38-04 

4.858-04 
6.42E-05 
1.87E-02 
4.85E42 
4.61E-M 
2.968-02 
6.78E-03 
1.35E-02 
6.10E-04 
6.428-02 
3 SOE-03 
9.358-03 
1 S6E-02 
8.48E-02 

1.3E-03 3.48-06 TH-Total 1 S2E-03 5.9E-06 TH-Total 
- . _  . - -- -. 

Toral Pathway: 6.4E-01 

Tolal Rad + Chem 6.4E-01 
FER\CRUZRI\ABQ\SVGONRCD, XLS\6/5/94: 7:39 PM 

4.0E-01 

7.98-04 

1.2E+GU 

TOW pathway: Y . L T ~ - U ~  

Total Rad + Chem 9.8E-01-16E+WJ 



TABLE B.3.2-21@) 
(continued) 

SOUTH FIELD: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

Radiation Risk 
IngestionlVegetables 

Comvound Conc'n-Vea (pCdkpJ - Intake && 

NP-237 9.41E-05 7 9E+00 2.2E-10 1.7E-09 
CS-137 2.8E-11 

PU-238 2.2E-10 
PU-2391240 2 3E-10 
RA-226 7.8E-10 
RA-228 1 .OE-10 
SR-90 1.53E-04 13E+01 3 6E-I1 4.6E-IO 
~TC-99 9.50E-03 80E+02 13E-12 1 OE-09 
TH-228 5.5E-11 ' 

TH-232 17E-10 
U-234 2.30E+00 19E+05 16E-11 3 1E-06 

U-238 2.53E+00 2 1E+O5 2.8E-11 6.0E-06 
Total Pathway: 9 2E-06 

TH-230 13E-11 

U-2351236 123E-01 l.OE+W 1.6E-11 16E-07 

I Compound Conc'n-Vea. (malkg) - Intake 
Aroclor-1254 7.7E+00 
Aroclor-1260 7.7E+00 
Arsenic 1.8E+00 
Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7.3E+00 
Benzo(b)fluoranthen 7.3E-01 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthen 7.38-02 
Beryllium 4.3E+00 
Lead 7.398-03 1.6E-06 
Dibenzo(a.h)anthrac 7.3E+00 
Dieldrin 1.6E+01 
Indene( I .2.3-cd)pyrene 7.3E-01 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 3.538-03 7.7E-07 
Tributyl phosphate 7.438-03 1.6E-06 
U-Total 9.00E+00 20E-03 

I 
Total Pathway: 

IngestionlFruit 
Compound Conc'n-Fruit (DCilkpJ Intake Risk 

CS-137 2.8E-11 
NP-237 9.41845 1.2E+01 2.2E-10 2.7E-05 
PU-238 2.2E-10 
PU-2391240 2.3E-10 
RA-226 7.8E- 10 
RA-228 1.OE-10 
SR-90 1.53E-04 2.OE+01 3.6E-11 7.1E-1C 
TC-99 9.50E-03 1.2E+03 1.3E-12 1.6E-05 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 2.30E+00 3.OE+05 1.6E-11 4.7EM 
U-2351236 1.23E-01 1.6E+W 1.6E-11 2.58-07 
U-238 2.538+00 3.38+05 2.8E-11 9.1E-Of 

Total Pathway: ' 1.4E-05 

I Risk 
IngestionlFruit 

Compound Conc'n-Fruit Imglkg) Risk 
Aroclor-1254 7.7E+00 
Aroclor-1260 7.7E+00 
Arsenic 1.8E+00 
Benzo(a)anthramne 7.3E-01 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g , h ,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthramn 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 

I 7.3E+00 
7.3E-01 

7.3EM 
4.3E+00 

7.3E+00 
7.39E-03 2.5E-06 

1.6E+01 
7.3E-01 

3.53843 1.2E-06 
7.43E-03 2.5E-06 

9.00E+00 3.0E-03 

Total Pathway: 

Total 
Dust 81 Groundwater 

- Total Affected 

3.8E-08 
4.48-09 4.78-08 

1.2E-10 
8.2E-11 
3.38-06 
5.38-08 

1.2E-09 1.3E-06 
2.68-09 2.58-05 

2.0E-09 
1 SE-09 
5.7E-09 

7.8E-06 7.9E-06 
4.28-07 . 4.2E-07 
1 5e-05 1 5e-05 

2.1E-06 
2.78-07 
1.8E-05 
2 .OE-05 
1.9E-04 
1.2E-05 

5.5E-07 
1.4E-06 

1.4E-05 
8.3E-05 
6.3E-06 

FER\CRIJZRI\ABQ\SVGONRCW.XLS\6/5/94; 7:40 PM Total Rad + Chem 9.2E-06 Total Rad + Chem 1.4E-05 Total: 2.3E-05 4.OE-04 



NON( 

CS-137 
NP-237 9 41E-05 1 2E+01 

PU-2391240 
RA-226 

PU-238 

RA-228 
SR-90 1538-04 2OE+01 
TC-99 9 50E-03 1 2E+03 
TH-228 
TH-230 
TH-232 
U-234 2 30E+00 3.OE+05 
U-2351236 123E-01 16E+04 
u-238 2 53E+00 3 3E+05 

IngestionlVegaables 
Compound Conc'n-Veg. (pCi/kg) & RfDo Hazard 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Bern@, h , i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 7.48-03 1.9E-05 
Dibenzo(a,h)anthracen 
Dieldrin 
Indcno( I .2.3-cd)pyrcnc 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 3.58-03 9.OE-06 
Tributyl phosphate 7.48-03 1.9E-05 
U-Total - 9.OE+00 2.3E-02 

CS-137 
NP-237 9.48-05 7.9E+00 

PU-2391240 
FA-226 
FA-228 

PU-238 

SR-90 1.5E-04 1.3E+01 
TC-99 9.5843 8,0E+02 
TH-228 
TH-230 
TH-232 
U-234 2.3E+00 1.9E+05 
U-235/236 1.2E-01 I.OE+04 
u-238 2.5E+00 2.1E+05 

Total Pathway: 

I Chem 
IngestionlVegetables 

Compound Conc'n-VeK. (mdkd intake RfDo 

3.0E-04 

5.0E-03 

5.0E-05 

5.0E-03 3.8E-0 
3.0E-03 7.7E+O 

I 
Total Pathway: 7.7E+O , 

T BLE B.3.2-21 
(continued) 

RCINOGENIC HAZARD 

IngestionlFruit 
Compound Conc'n-Fmit (pCi/kQ & RfDo Hazard 

Aroclor- 1254 
Aroclor-1260 ( 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 7.398-03 2.98-05 
Dibenzo(a.h)anthmn 
Dieldrin 
Meno( I ,2,3-cd)pyrene 
Phenanthrene 

2-Methylnaphthalene 3.53843 1.4E-05 
Tributyl phosphate 7.438-03 2.98-05 
U-Total 9.00E+00 3.5E-02 

TH-Total 

3.OE-04 

5.0E-03 

5 .OE-05 

5.OE-03 5.88-03 
3.0E-03 1.2E+01 

1 

Total Pathway: 1.2E+O 

Total 
Dust & Groundwater 

Alfected 

4.OE-01 

% &  
c"9 

r 
z > 9.68-03 1.2E+00 

1.9E+01 1.9E+01 

FER\CRU2RI\ABQ\SVGONRCW.XLS\6/5/94: 7:40 PM Total Rad + Chem 7.7E+00 Total Rad + Chem 1.2E+01) Torul; 1.9E+01 2.2E+01 



TABLE B.3.2-22(a) 

SOUTH FIELD BEEF AND MILK (DUST AFFECTED) 
FUTURE ON- ROPERTY FARMER (RME VALUES) 

ICs-137 4.48E+01. 8.2E+04 *2.8E-11 2.3E-061 ICs-137- 1.57E+01 1.2E+OS 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.47E-02 1.2E+02 
3.03E-05 5.6E-02 
1.99E-05 3.7E-02 

9.63E+00 1.8E+04 
1.19E+00 2.2E+03 
6.00E+01 l . lE+05 
5.74E+05 l . lE+09 

1.40E-02 2.6E+01 
4.50E-02 8.3E+01 
1.30E-02 2.4E+01 

1.60E+00 2.9E+03 
1.64E-01 3.OE+02 

1.72E+00 3.2E+03 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.6E-08 
1.2E-11 
8.4E-12 
1.4E-05 
2.2E-07 
4.0E-06 
1.4E-03 
1.4E-09 
l.lE-09 
4.1E-09 
4.7E-08 
4.8E-09 
8.9E-08 

NP-237 
PU-238 
PU-2391240 
RA-226 
F+-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

5.89E-03 
6.078-06 
3.97E-06 

1.73E+01 
2.16E +00 
3 .WE +02 
6.75E+05 

1.19E-02 
3.75E-02 
1.08E-02 

4.81E+00 
4.93841 

5.17E+00 

4.3E+01 
4.58-02 
2.9842 

1.3E+05 
1.6E+04 
2.2E +06 
5.OE+09 
8.8E+01 
2.8E +02 
8.OE+01 
3.5E+04 
3.6E +03 
3.8E+04 

2.2E-10 
2.2E-10 
2.3E-10 

1 .OE-10 
7.8E-10 

3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

9.5E-09 
9.8E-12 
6.7812 
9.9E-05 
1.6E-06 
7.9E-05 
6.5E-03 
4.8E-09 
3.6E-05 
1.4E-OE 
5.7E-07 
5.8E-08 
1.1E-06 

I 

Total Pathway: 1.4E-03 Total Pathway: 6 6E-03 

8.59844 3.58-06 7.7E+00 2.7E-05 
3.73843 1 SE-05 7.7E +OO 1.2E-04 
1.09E-03 4.5E-06 1.8E+00 7.8E-06 

Benzo(a)anthracene 3.05842 1.3E-04 7.3E-01 9.1E-05 
l.OIE-O1 4.1E-04 7.3E+00 3.0E-03 

Benzo(b)fluoranthene 6.85842 2.88-04 7.3E-01 2.1E-04 
Benzo(g,h,i)perylene Benzo(g,h,i)perylene 5.25E-01 2.28-03 
Benzo(k)fluoranthene 2.87E-01 1.2E-03 7.3E-02 8.6E-05 

8.48E-07 3.5E-09 4.3E+00 1.5E-08 
4.958-03 2.0E-05 , 

Dibenzo(a,h)anthracene 7.45E-02 3.1E-04 7.3E+00 2.2E-03 
1.268-06 5.2E-09 1.6E+01 8.3E-08 

Indeno(l.2.3-cd)pyrene 1.45E-01 6.0E-04 7.3E-01 4.4E-04 
1.00E-02 1 .OE-05 3.228-03 1.3E-05 
1.20E-04 1.2E-07 9.968-05 4.1E-07 

I 

Total Pathway: 5.0E-03 Total Pathway: 6.2E-02 

Total Rad + Chem 6.4E-03 

FER\CRUZRnABQ\SBFONRFD.XLS\6/6/94; 3:48 PM 

5.58-06 
3.6E-08 
2.2E-11 
1.5E-11 
l.lE-04 
1.8E-06 
8.3E-05 
7.8E-03 
6.2E-09 
4.7E-09 
1.8E-08 
6.1E-07 
6.3E-08 
1.2E-06 

1 SE-04 
4.2E-06 

4.0E-03 
1 SE-07 

4.9E-05 
2.1E-04 
7.3E-05 
1.6E-04 
5.4E-03 
3.7E-04 

rocr, -- 
?? Z['q- 

$ 1  
Total Rad + Chem 1.3E-02) Torol: 1.YE 

m 
c3 
Q 



TABLE B.3.2-22(a) 
(continued) 

NONCARCINOGENIC HAZARD 

IngestiodBeef 
Compound Conc’n in Beef (pCilk@ Intake RfDo Hazard 

CS-137 4.5E+01 8.2E+04 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.5E-02 1.2E+02 
3.0E-05 5.6E-02 
2.0E-05 3.7E-02 

9.6E+00 1.8E+04 , 

1.2E+00 2.2E+03 
6.OE+01 1.IE+O5 
5.7E+O5 l.lE+09 

1.4E-02 2.6E+01 
4.5E-02 8.3E+01 
1.3E-02 2.4E+01 

1.6E+00 2.9E+03 
1.6E41 3.OE+02 

1.7E+00 3.2E+03 
I 

Total Pathway: 

IngestionlMilk 
Compound Conc’n inMilk (pCiL) Intake RfDo Hazard 

cs-137 1.57E+01 1.2E+05 
NP-237 
PU-238 
PU-239l240 , 

RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235l236 
U-238 

5.89E-03 4.3E+01 
6.07E-06 4.5E-02 
3.97E-06 2.9E-02 

1.73E+01 I .3E+05 
2.16E+00 1.6E+04 
3.00E+02 2.2E+06 
6.75E+O5 5.OE+09 

1.19E-02 8.8E+01 
3.758-02 2.8E+02 
1.08E-02 8.OE+01 

4.93E-01 3.6E+03 
5.17E+00 3.8E+04 

4.81E+00 3.5E+04 

Total Pathway: 

2.78-03 28E-06 
Aroclor-1260 
Arscnic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g .h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 

1.2E-02 
3.6E-02 
9.6842 
3.2E-01 
2.2E-01 

1.7E+00 
9.1E-01 
9.4E-04 
5.9E-03 
2.3E-01 
4.0E-06 
4.6E-01 
1 .OE-02 
1.2E-04 

1.2E-05 
3.78-05 3.0E-04 1.2E-0 
9.9E-05 
3.3E-04 
2.2E-04 
1.7E-03 
9.3E-04 
9.7E-01 5.0E-03 1.9E-0 
6.1E-06 
2.4E-04 
4.1E-09 5.0E-05 8.2E-0 
4.7E-04 
1 .OE-05 
1.2E-07 

I 
Total Pathway: 1.2E-0 

Aroclor-1254 
Aroclor-I260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

8.6E-04 
3.7E-03 
l.lE-03 
3 .OW2 
1 .OE-01 
6.8E-02 
5.2E-01 
2.9E-01 
8.58-07 
4.9E-03 
7.58-02 
1.3E-06 
1 SE-01 
3.2B-03 
1 .OE-04 

3.5E-06 
1 5e-05 
4.5E-06 3.0E-04 1.5E-02 
1.3E-04 
4.1E-04 
2.8E-04 
2.2E-03 
I .2E-03 
3.5849 5.0E-03 7.0E-07 
2.0E-05 
3.1E-04 
5.2849 5.OE-05 l.OE-04 
6.0E-04 
1.3E-05 
4.1E-07 

1 
Total Pathway: 1.5E-0); 

Total Rad + Chem 1.2E-01 

Total - 

1.4E-01 

1.9E-04 

5 r Total Rad + Chem 1.5E-02 

FER\CRU2RI\ABQ\SBFONRFD.XLnb16194; 3:48 PM 



TABLE B.3.2-22(a) 
(continued) 

SOUTH FIELD: BEEF AND MILK (GROUNDWATER AFFECTED) 

Radi 
IngestionIBeef 

Compound ' Conc'n in Beef (pCilk@ w elsk 
cs-137 2.8E-ll 
NP-237 3 41E-04 6.3E-01 2 2E-IO 1.4E- 
PU-238 2 2E-IO 
PU-2391240 2.3E-IO 
RA-226 7 8E-IO 
RA-228 I 1 OE-IO 
SR-90 5.88E-03 l . lE+OI 3.6E-11 3 9E- 
TC-99 6.36E+00 I 2 E + 0 4  I 3E-12 I 5E- 
TH-228 5 5E-l I 
TH-230 1 3E- l l  
TH-232 17E-IO 
U-234 2.74E+01 5 OE+04 1.6E-I1 8 OE- 
U-2351236 l 4 6 E + 0 0  2.7E+03 16E-I1  4.3E- 
U-238 3 02E+01 5 .5E+04  2.8E-ll 1.6E- 

Total Pathway: 2.4E- 

Cheml 
IngestiodBeef 

Compound Conc'n in Beef (mE/k@ w 
Aroclor-I254 7 7E+00 
Aroclor- 1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthenc 
Benzo(g. h. 1)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 

7.7E+00 

7.3E-01 
7.3E+00 

7.3E-01 

. 1.8E+00 

7.3E-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

1.32E-04 I .4E-07 

3.82E-05 3.9E-08 
3.53E-02 3.6E-05 
3 .38843 3.5E-06 

Total Pathway: 

Total Rad + Chem 2 .4846 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 

TH-232 
TH-230 

U-234 
U-2351236 

3.398-05 2.3E-01 2.2E-10 5.2E-ll 
2.2E-10 
2.3E-I0 
7.8E- IO 
l.0E-10 

2.998-02 2.2E+02 3.6E-1 I 7.98-09 
7.668+00 5.6E+04 1.3E-12 7.38-08 

5.5E-I1 
1.3E-11 
1.7E-10 

8.498+01 6.28+05 1.6E-ll 1.OE-05 
4.538+00 3.3E+04 1.6E-11 5.38-07 

U-238 9.368+01 6.9E+O5 2.8E-11 1.9E-05 
Total Pathway: 3.0E-05 

IRiSk 
IngestiodMilk 

Compound Conc'n-Milk (malL) w 
Aroclor- I254 7.7E+00 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium . 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 

2-Methylnaphthalene 
Tributyl phosphate 
U-Total 

TH-Total 

7.7E+00 
1.8E+00 

7.3E+00 
7.3E-01 

7.3E-01 

7.3E-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

1.13E-04 4.78-07 

1.25E-05 5.1E-08 
4.568-04 1.9E-06 
l.lOE-03 4.58-06 

Total 
' Dust & Groundwater 

- Total Affected 

8.3E-09 
8.8E-08 

5.58-06 
1.9E-10 3.68-08 

2.2E-11 
1.5E-ll 
l.lE-04 
1.8E-06 
8.3 E-05 
7.8E-03 
6.28-09 
4.7E-09 
1.8E-08 
1.IE-05 
6.48-07 
2.2 E-05 

1.1E-05 
5.88-07 
2.1E-05 

4.98-05 
2.1 E-04 
7.3E-05 
1.6E-04 

3.7E-04 
5.4E-03 

- 4.2806 

4.OE-03 

7.88-04 
1.5E-07 

I 

Total Pathway: 

Total Rad + Chem 3.OE-05 

FER\CRU2RIV\BQ\SBFONWW.XLS\616194; 4: IO PM 



TABLE B.3.2-22(a) 
(continued) 

NONCARCINOGENIC HAZARD 
SOUTH FIELD: BEEF AND MILK (GROUNDWATER AFFECTED) 

. 

cs-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

3.48-04 6.3E-01 

. 

5.98-03 l . lE+Ol 
6.4E+00 1.2E+04 

Aroclor-1254 
Aroclor- 1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g , h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 
U-Total 

U-238 3.OE+01 5.SE+04 
Total Pathway: 

cs-137 
NP-237 3.198-05 2.3E-01 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 2.99842 2.28+02 
TC-99 7.668+00 5.6E+04 
TH-228 
TH-230 
TH-232 
U-234 8.498+01 6.28+05 
U-2351236 4.53E+00 3.3E+04 
U-238 9.368+01 6.98+05 

3.OE-04 

5.OE-03 
1.3E-04 1.4E-07 

5.OE-05 

3.8E-OS 3.98-08 
3.58-02 3.6E-05 5.OE-03 7.3E-0 
3.48-03 3.58-06 3.OE-03 1.2E-0 

Total Pathway: 8.4E-0 

Aroclor- 1254 
Aroclor-1260 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g , h , i)pery lene 
Benzo(k)fluoranthene 

Arsenic , 3.OE-04 

Beryllium 5.OE-03 
Lead l.lE-04 4.78-07 
Dibenfo(a.h)anhracene 

Indeno(l.2.3-cd)pyrene 
Phenanthrene 

Dieldrin 5.OE-05 

TH-Total 
2-Methylnaphthalene 1.2E-05 5 .  I E-08 
Tributyl phosphate 4.6E-04 1.9E-06 5.OE-03 3.78-04 
U-Total 1. I E-03 4.SE-06 3.OE-03 I .SE-03 

1 
Total Pathway: 1.9E-0: 

Total 
Dust I& Groundwater 

Total Afrected 

I .4E-01 

I .9E-04 

I .9E-04 

7.68-03 7.68-03 
2.7E-03 2.7E-03 

Total Rad + C h m  8 .4803 Total Rad + Chem 1.9E-03) Torul: I.0E-02 I .SE-On 
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TABLE B.3.2-22(b) 
FUTURE ON-PROPERTY CHILD 

SOUTH FIELD BEEF AND MILK (DUSr AFFECTED) 
CARCINOGENIC RISK 

589E-03 84E+00 22E-10 18E-09 
607E-06 87E-03 22E-10 19E-12 
397E-06 57E-03 23E-10 13E-12 

1 73E+01 2 5E+04 7 8E-10 I 9E-05 
2 16E+00 3 1E+03 1 OE-10 3 1E-07 
300E+02 43E+O5 36E-11 15E-05 
6 75E+05 9 6E+08 1 3E-12 1 3E-03 

1 19E-02 1 7 E f 0 1  5 5E-11 9 4E-10 
3 75E-02 5 4E+01 1 3E-11 7 OE-10 
108E-02 15E+01 17E-10 26E-09 

4 81E+00 6 9E+03 16E-11 1 1E-07 
4 93E-01 7OE+02 16E-11 1 1E-08 

5 17E+00 7.4E+03 2 8E-11 2 1E-07 

Total Pathwav 4 6E-05 Total Pathwav 1 3E-03 

2 1.9E-06 7 
2 5.8E-06 1 

1 5.OE-05 7 

5 25E-01 2.0E-03 
2.87E-01 l.lE-03 7.3842 7.8845 
848E-07 32E-09 43E+00 14E-08 

Dibenzo(a,h)anthracene 7.458-02 2.8E-04 7 3E+00 2.0E-03 
1.26E-06 4.7E-09 1 6E+01 7 5E-08 

Indeno(l.2.3cd)pyrene 1.45E-01 5.4E-04 73E-01 3 9E-04 

594E-03 94E-07 495E-03 18E-05 

1 00E-02 1.6E-06 3.22E-03 1.2E-05 
1.20EM 1.9E-08 9.96E-05 3 7E-07 

&: :.a 
eJ 
;=, .m Total Pathway 7 1EM Total Pathway: 5.6E-0: 

Total - 
7.0E-07 
2.7E-09 
2.3E-12 
1.6E-12 
2.OE-05 
3.2E-07 
1.6E-05 
1.3E-03 
9.8E-10 

2.88-09 
l.lE-07 
l.lE-08 
2.1E-07 

7.3E-10 

2.8E-05 
1.2E44 
1.7E-05 
9.4E-05 
3.1E-03 
2.1E-04 

8.9E-05 
6.6E-07 

2.3E-03 
8.5E-08 
4.5E-04 

Total Rad + Chem 8.1E-04 Total Rad + Chem 6.9E-031 Toral: 7 . 8 E q  
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TABLE B.3.2-22(b) 
(continued) 

NONCARCINOGENIC HAZARD -4, e:: 
0;: .. 
0:::- 
m.:: 4.5E+OI 2.7E+03 1.57E+01 2.2E+04 u:.. 6.5842 3.9E+00 5.89843 8.4E+00 
0:. 3.0E-05 1.8E-03 6.07846 8.7843 

2.OE-05 1.2E-03 3.97846 5.7E-03 

i 

RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 

RA-226 1.73E+01 2.5E+04 
RA-228 2.16E+00 3.1E+03 
SR-90 3.00E+02 4.3E+OS 
TC-99 6.75E+05 9.6E+08 
TH-228 1.19E-02 1.7E+01 
TH-230 3.75842 5.4E+01 
TH-232 1.08E-02 1.5E+01 
U-234 4.81E+00 6.9E+03 
U-235l236 4.93E-01 7.OE+02 . 
U-238 5.17E+00 7.48+03 

9.6E+00 5.9E+02 

6.OE+01 3.78+03 
5.7E+05 3.5E+07 

1.4E-02 8.5E-01 
4.58-02 2.7E+00 
1.3E-02 7.9E-01 

1.6E+00 9.8E+01 
1.6E-01 1.OE+01 

1.7E+00 1 .OE+O2 

1.2E+00 7.3E+01 

Total Pathway: 

1 I 

Ingestiofleef 
Compound Conc'n in Beef(mz/k@ R1D(o) Hazard 

Aroclor-1254 2.7843 5.OE-06 
Aroclor-I260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrek 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l,2,3cd)pyrene 
Phenanthrene 
TH-Total 

1.2E-02 2.2845 
3.68-02 6.7E-05 3.0E-04 2.2E-01 
9.6E-02 1.8E-04 
3.2E-01 5.9E-04 
2.2E-01 4.0E-04 

1.7E+00 3.1E-03 
9.1E-01 1.7E-03 
9.4844 1.7E-06 5.0E-03 3.5E-04 
5.9E-03 1.'1E-05 
2.3E-01 4.4E-04 
4.0E-06 7.48-09 5.OE-05 1.5E-04 
4.6E-01 8.58-04 
1 .OE-02 1.9E-05 
1.2E-04 2.2E-07 

AroclOr-l260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indene( I .2.3-cd)pyrene 
Phenanthrene 
TH-Total 

3.7E-03 1.6E-04 
l.lE-03 4.7E-05 3.0E-04 1.6E-01 
3.0E-02 1.3E-03 
1 .OE-01 4.4E-03 
6.8E-02 3.0E-03 
5.2E-01 2.3E-02 
2.9E-01 1.2E-02 
8.5E-07 3.7E-08 5.0E-03 7.4E-06 
4.9E-03 2.2E-04 
7.5E-02 3.2E-03 
1.3E-06 5.5848 5.OE-05 1.IE-03 
1.5E-01 6.3843 
3.2E-03 1.4E-04 
1.OE-04 4.3846 

3.8E-01 

3.6E-04 

I .2E-03 

U 
!2C 

Total Rad + Chem 2.3E-01 
-. .. 
1 

Total Rad + Chem 1.6E-01 Z > r 
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IALSLb tLJ.L-LL(D) 

(continued) 
SOUTH FIELD. BEEF AND MILK (GROUNDWATER AFFECTED) 

2 2E-IO 
2 3E-10 
7 8E-10 
1.OE-IO 

5 88E-03 3 6E-01 3 6E-ll I 3E-I 
636E+00 39E+02 I3E-I2 SOE-l 

5.5E-I I 
1.3E-11 
1.7E-10 

2 74E+OI I 7E+03 1 6E-11 2 7E-0 
I 46E+00 8 9E+OI 1.6E-I1 I 4E-0 
3.02E+OI I 8E+03 2.8E-ll 5 IE-0 

Total Pathway: 8 OE-C 

7 7E+00 
I8E+00  

Benzo(a)anthracene 7 3E-01 
7 3E+00 

Benzo(b)fluoranthene 7 3E-01 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene' 7.38-02 

4 3E+00 

Dibenzo(a.h)anthracene 7.3E+00 
16E+01 

1328-04 2.IE-08 

Indeno(l.2.3-cd)pyrene 7 3E-01 

2-Methylnaphthalene 3 828-05 6 1E-09 
Tributyl phosphate 3.53842 5.6E-06 

3 38E-03 5.4E-07 

1 
Total Pathway: 

Total Rad + C h m  8.OE-08 

RCINOCENIC RISK 

Ingestion/Milk 
Compound Conc'n-Milk (PCIIL) m m !~IsJ 

CS-137 2 8E-1 I 
NP-237 3.19E-05 4 6E-02 2 2E-IO 1 OE-11 
PU-238 2 2E-IO 

RA-226 7 8E-10 
RA-228 1 OE-10 
SR-90 2.99E-02 4.3E+OI 3 6E-ll 1 5E-09 
TC-99 7.668+00 l . lE+04 I 3E-12 14E-08 

PU-2391240 2 3E-10 

TH-228 5 5E-11 
TH-230 13E- l l  
TH-232 1 7E-10 
U-234 8.498+01 12E+05 16E- l l  19E-06 
U-2351236 4.538+00 6 5E+03 1 6E-ll 1 OE-07 
U-238 9.36E+01 1.3E+05 2 8E-ll 3 7E-06 

Total Pathway. 5 8E-06 

Ingestion/Milk 
Compound Conc'n-Milk (ma/L) m !t& 

Aroclor-1254 7 7E+00 
Aroclor-1260 7 7E+00 
Arsenic I8E+00  
Benzo(a)anthracene 7 3E-01 
Benzo(a)pyrene 7 3E+00 
Benzo(b)fluoranthene 7 3E-01 
Benzo(g , h , i)pery lene 

Beryllium 4 3E+00 
Lead I 13E-04 4 2E-07 
Dibenzo(a,h)anthracene 7 3E+00 
Dieldrin 16E+OI 

Phenanthrene 
TH-Total 

Tributyl phosphate 4 56E-04 1 7E-06 
U-Total I IOE-03 4.1E-06 

Benzo(k)fluoranthene 7 3E-02 

Indeno(l.2.3-cd)pyrene 7 3E-01 

2-Methylnaphthalene 1.258-05 4 6E-08 

Total Pathway 

Total 
Dust & Groundwater 

Total AIYected - 

I SE-09 
I SE-08 

2.OE-06 
I .OE-07 
3.8E-06 

7.OE-07 

2.3E-12 

2.OE-05 

I SE-11 2.7 E-09 

1.6E-12 

3.28-07 
1.6E-05 
1.3E-03 
9.8E- 10 
7.3E-10 
2.8E-09 
2.1E-06 
1.2E-07 
4.OE-06 

2.8E-05 
I .2E-04 
1.7E-05 
9.4 E-05 
3.1E-03 
2.1604 

6.6E-07 

2.3E-03 
8.5E-08 
4.5E-04 

Total Rad + C h m  5.8E-06 Told;,  5.YE-06 7.E- 

1,. 

.. . 
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TABLE B.3.2-22b) 
(continued) 

NONCARCINOGENIC HAZARD 
SOUTH FLELD: BEEF AND MILK (GROUNDWATER AFFECTED) 

3 4E-04 2 1E-02 3 19E-OS 4 6E-02 

TH-232 
U-234 . 8.498+01 1.2E+05 
U-2351236 4.S3E+00 6.5E+03 
U-238 9.368+01 1.3E+05 

RA-228 
SR-90 5.98-03 3.6E-01 
TC-99 6.4E+00 3.98+02 
TH-228 
TH-230 
TH-232 
U-234 2.7E+OI 1.7E+03 
U-2351236 I .5E+00 8.9E+01 
U-238 3.OE+01 1.8E+03 

Total Pathway: 

Aroclor-12S4 
Aroclor- I260 
Arsenic 3.0E-04 
Benzo(a)anthracene 
Benzo(a)py rene 
'knzo(b) fluoranthene 
Bemo(g , h , i)pery lene 
Benzo(k)fluoranthene 

Lead 1.3E-04 2.48-07 
Dibenzo(a. h)anthracene 
Dieldrin S.OE-05 
,Indene( 1.2.3-cd)pyrene 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 3.8E-OS 7.IE-08 

Beryllium S.OE-03 

Tributyl phosphate 3.5E-02 6.58-05 5.OE-03 1.3E-02 
U-Total 3.4E-03 6.38-06 3.OE-03 2.IE-02 

Total Pathway: 1 SE-02 

Total Rad + Chem 1.5E-02 

Aroclor- I254 
Aroclor-I260 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h , i)pery lene 
Benzo(k)fluoranlhene 

Lead I .  I E-04 4.98-06 
Dibenzo(a , h)anthracene 

Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

Arsenic 3.OE-04 

Beryllium S.OE-03 

Dieldrin 5.OE-OS 

2-Methylnaphthalene 1.2E-05 5.48-07 
Tributyl phosphate 4.68-04 2.OE-05 S.0E-03 4.0E-03 
U-Total l.lE-03 4.8E-05 3.OE-03 1.6E-02 

Total Pathway: 2.OE-02 

Total 
Dud & Groundwater 

ANected 

L 

3.8E-01 

3.68-04 

I .2E-03 

1.7E-02 I .7E-02 
I AE-02 1.8E-02 

Total Rad + Chem 2.0E-02 Total: 3.SE-02 4.2E- 

s w  
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TABLE B.3.2-23 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

SOUTH FIELD SURFACE SOIL 

1.16E-01 2.4E+01 2.2E-10 5.4E-09 
7.60E-02 1.6E+01 2.3E-10 3.78-09 

3.08E+01 6.5E+03 7.8E-10 5.1E-06 
3.888+00 8.28+02 1.OE-10 8.2E-08 
1.60E+00 3.4E+02 3.6E-11 1.2E-08 

4.41E+00 9.3E+02 5.5E-11 5.1E-08 
1.38E+01 2 9E+03 1.3E-11 3.8E-08 
3.99E+00 8.4E+02 17E-10 1.4E-07 

8.87E-01 1.9E+02 1.6E-11 3.0E-09 

1.42E+02 3.OE+04 1.3E-12 3.9E-08 

- 8.668+00 1.8E+03 1.6E-11 2.9E-08 

Benzo(a)anthracene 5.50E+00 6.58-07 7.3E-01 4.7E-07 
9.40E+00 l.lE-06 7.3E+00 8.1E-06 

Benzo(b)fluoranthene 6.20E+00 7 3E-07 7.3E-01 5.3E-07 
Benzo(g.h,i)perylene 2.21E-06 l.lE-08 Benzo(g,h,i)perylene 6.20E+00 7.3E-07 

7.30E+00 8.6E-07 7.3E-02 6.3E-08 
9.42E-01 l.lE-07 4.3E+00 4.8E-07 

8.78E-06 4.2E-08 2.46E+01 2.9E-06 
1.90E+00 2.2E-07 7 3E+00 1.6E-06 

Indeno(l,2,34)pyrene 6.00E+00 7.1E-07 7 3E-01 5 2E-07 
1.00E-02 1.2E-09 1.6E+01 1.9E-08 

8.21E-07 3.9E-09 2.30E+00 2.7E-07 
1.31E-05 6.3E-08 3.67E+01 4.3E-06 

Total Pathway: 3 4E-07 Total Pathway: 1.3E-05 

Total Rad + Chem 6.9E-06 Total Rad + Chem 1.9E-05 
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TABLE B.3.2-23 
(continued) 

Carcir; 

Not applicable 

Total Pathway: 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Dibenzo(a.h)anthracene 

Indeno( 1.2.3cd)pyrene 
7.1E-10 1.6E+01 1 1E 

Total Pathway: 1 2E-05 
For PAHS and Be, dermal carcinogenic risks m c s  IX the oral carcinogenic risk. 

Total Rad + Chem 1.2E-05 

bnic Risk 

PU-239R4 .2.6E-01 2.7E-11 
RA-226 1.1E+O2 6.0E-06 6.4E4 
RA-228 1.3E+01 2.9E-06 3.9E-0 
SR-90 5.6E+00 

TH-228 1.5E+01 5.6E46 8.6E 

TH-232 1.4E+01 8.5E-06 1.2E 

U-235R36 3.1E+00 2.4E-07 7.4E 
U-238 3.2E+01 3.6E-08 1.2E 

TC-99 4.9E+02 6.OE-13 3.OE 

TH-230 4.8E+01 5.4E-11 2.6E 

U-234 3.OE+01 3.OE-11 9.OE 

~~ 

External Radiation/Soil 
ompound Risk 

Not applicable 

Total Pathway: 

FER\CRU2RI BQ\SFSLONCT,XLS\6/5/94: 7:43 PM e 

Total 

3.5E-06 
3.5E-07 
1.9E-08 
1.3E-08 
6.5844 
3.9E-05 
1.2E-08 
4.3E-08 
8.7845 
1.3E-06 
1.2E44 
7.2E-07 
8.1E-07 
2.7E-06 

1 SE-07 
8.5E-08 
1.7E-06 
9.5E-07 
1.6E-05 
l.lE-06 

I .3E-07 
9.7E-07 

3.3E-06 
3.0E-08 
I .OE-06 



TABLE B.3.2-23 
(continued) 

Non-corcim 

E45 6.5E-01 
4.14E-05 3 5E-01 
2.718-05 2.3E-01 
l.10E-02 9.4E+01 
1 38E-03 1.2E+01 
5.718-04 4.9E+00 
5 07E-02 4 3E+02 
1.57843 1.3E+01 
4 938-03 4.2E+01 
1.428-03 1.2E+01 
3 09E-03 2.6E+01 
3.17E-04 2 7E+00 
3.32E-03 2.8E+01 

Total Pathway: 

Inhalation of Particuiates/Soil 
Compound Conc'n (mg/m3) - Intake RfDo Hazard 

Aroclor-1254 3.18E-08 1 .?E49 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b) fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

1.86E-08 
2.59846 
1.968-06 
3.36E-06 
2.21E-06 
2.218-06 
2.618-06 
3.36847 
8.78846 
6.78847 
3.57849 
2.14E-06 
8.2 1E-07 
1.31E-05 

6.9E-10 
9.6E-08 
7.3E-08 
1.3E-07 
8.2E-08 
8.2E-08 
9.7E-08 
1.3E-08 
3.3E-07 
2.5E-08 

8.0E-08 
3.1E-08 
4.9E-07 

1.3E-10 

enic Risk 

499E-01 11E+02 
2 14E-01 4 SE+O1 
116E-01 24E+01 
7 60E-02 1 6E+01 

3 08E+01 6 5E+03 
3 88E+00 8 2E+02 
1 60E+00 3 4E+02 
142E+02 3 OE+04 
4 41E+00 9 3E+02 
1 38E+01 2 9E+03 
3 99E+00 8 4E+02 
8 66E+00 1 8E+03 

8 87E-01 19E+02 

Total Pathway 

520E-02 48E-08 
7.27E+00 67E-06 30E-04 2.2E-02 

Benzo(a)anthracene 550E+00 50E-06 
9 40E+00 8.6E-06 

Benzo(b)fluoranthene 620E+00 5 7E-06 
Benzo(g,h,i)perylene 6 20E+00 5 7E-06 
Benzo(k)fluoranthene 730E+00 67E-06 

2 46E+01 2 3E-05 
Dibenzo(a,h)anthracene 190E+00 1.7E-06 

Indeno(I,2,3ui)pyrene 6 00E+00 5 5E-06 
230E+00 2 1E-06 
3 67E+01 3 4E-05 

942E-01 868-07 50E-03 17E-04 

1 OOE-02 92E-09 50E-05 18E-04 

1 I I  I 
Total Pathway: Total Pathway: 2.3842 

Total Rad + Chem Total Rad + Chem 2.3E-02 
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TABLE B.3.2-23 
(continued) 

. . . . . . . . . . . . 

External RadiatiodSoil 
Compound Intake RtD(e) Hazard 

CS-137 1.7E+00 
NP-237 7.4E-01 
PU-238 4.0E-01 

RA-226 1.1E+02 
RA-228 1.3E+01 
SR-90 5.6E+00 
TC-99 4.9E+02 
TH-228 1.5E+01 
TH-230 4.8E+01 
TH-232 1.4E+Ol 
U-234 3 .OE +01 

u-238 3.2E +O 1 

PU-239/240 2.6E-01 

U-235/236 3.1E+00 

Non-can 

Dermal Contact/Soil 

Not applicable 

Tota'l Pathway: 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 

Dibenzo(a.h)anthracene 

Indeno(l.2.3cd)pyrene 

2.9E-04 2.3E-0 

S.OE-05 1.7E-0 

5.OE-05 l.lE-O 

4.9E-08 
2 . 9 ~ ~ 1 8  
6.78-08 

1.7E-05 

8.6E-08 
2.3846 

5.5E-09 

6.3E-06 
3.4E-06 

I 
Total Pathway: 2.1Ed 

Total Rad + 6hem 2.1E-03 

External Radiation/Soil 
Zompound RID(o) Hazard 

Not applicable 

\ 

2.2E-02 

I .9E-03 

2.9E-04 

Total Pathway: 
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TABLE B.3.2-24 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

SOUTH FIELD: GROUNDWATER 
CARCINOGENIC RISK 

1.9E-02 5.6E+01 2.2E-10 1.2E-08 
2.7E-02 8.OE+01 3.6E-11 2.9E-09 

1.8E+00 5.4E+03 1.3E-12 7.0E-09 
4.7E+02 1.4E+06 1.6E-11 2.2E-05 
2.5E+01 7.4E+04 1.6E-11 1.2E-06 
5.2E+02 1.5E+06 2.8E-11 4.3E-05 

Not applicable 

Total Pathway: 6.6E-05 Total Pathway: 

7.2E-04 1.2E-06 2-Methylnaphthalene 6.3E-06 2-Methylnaphthalene 
Lead 1.4E-03 2.4E-06 1.3E-05 
Tributyl phosphate 1.4E-03 2.4E-06 Tributyl phosphate 
U-Total 1.8E+00 3.0E-03 1.6E-02 
I I 

Total Pathway: 
I 

Total Pathway: 

Total Rad + Chem 6.6E-05 Total Rad + Chem 

\ 
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TABLE B.3.2-24 
(continued) 

CARCINOGEMC RISK 

Total 

I 1.2E-08 
2.9E-09 
7.0E-09 
2.2E-05 
1.2E-06 
4.3E-05 . 

I Chemical Risk 1 
Dermal Contact/Gmundwater 

Compound - Intake SF(derm) Risk 
2-Methylnaphthalene 4.  IE-07 

Tributyl phosphate I .8E-07 
U-Total 7.4E-06 

Lead 2.3E-11 

Total Pathway: 
For PAHs and Be dermal carcinogenic risk assumes 1X h e  oral carcinogenic risk. 

Total Rad + Chem I Tor& 6.6E-051 



TABLE B.3.2-24 
(continued) 

NONCARCINOGENIC HAZARD 

, 1.9E-02 5.6E+01 

1.8E+00 5.4E+03 
4.7E+02 1.4E+06 
2.5E+01 7.4E+04 
5.2E+02 1.5E+06 

2.7E-02 8.OE+01 Not applicable 

Total Pathway: Total Pathway: 

2-Methylnaphthalene 7.28-04 9.2E-06 2-Methylnaphthalene 4.9E-05 
1.4E-03 1.8E-05 9.8E-05 

Tributyl phosphate 

1.3E-01 

Total Pathway: 7.9E+00 Total Pathway: 

Total Rad + Chem Total Rad + Chem 7.9E+00 
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TABLE B.3.2-24 
(continued) 

NONCARCINOGENIC HAZARD 

Total Pathway: 

Dermal ContadGroundwater 
Intake RtD(dem) Hazard - Compound 

2-Methylnaphthalene 3.2E-06 

Tributyl phosphate 1.4E-06 4.58-03 3.1E-04 
U-Total 5.78-05 1.5E-04 3.8E-01 

Total Pathway: 3.8E-01 

1.8E-10 

Total Rad + Chem 3.8E-01 

FER\CRU2RI\ABQ\SGWONCT.XLS\6/5/94; 1:45 PM 

4.0E-03 
8.2E+00 



TABLE B.3.2-25 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

SOUTH FIELD: HOME GROWN PRODUCE (DUST AFFECTED) 
CARCINOGENIC RISK 

lU-238 1.59E-02 1.7E+03 2.8E-11 

Compound 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

I 

Conc'n-Veg. (pCi/k& & 
6.41E-03 6.8E+02 
9.16E-04 9.7E+01 
2.23E-06 2.4E-01 
1.46E-06 1 SE-01 
1.98E-02 2.1E+03 
2.49E-03 2.6E+02 
1.71E-01 1.8E+04 

9.12E+01 9.6E+06 
1.60E-04 1.7E+01 
5.02E-04 5.3E+01 
1.458-04 '1.5E+01 
1.48E-02 1.6E+03 
1.52843 1.6E+02 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 

i .g~-oa 
2.1E-08 
5.2E-11 
3.6E-11 
1.6E-OC 
2.6E-08 
6.58-07 
1.3E-05 
9.3E-1C 
6.9E-1C 
2.6E-OS 
2.5E-08 
2.6E-OS 
4.7E-08 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.40E-03 3.88+02 
9.17E-04 5.5E+01 
2.80E-06 1.7E-01 
1.83E-06 l.lE-O1 
1 99E-02 1.2E +03 
2.49E-03 1.5E+02 
1.71E-01 1.OE+04 

9.12E+01 5.5E+06 
1.76E-04 l.lE+Ol 
5.718-04 3.4E+01 
1.658-04 9.9E+00 
1.49E-02 8.9E+02 
1.528-03 9.1E+01 
1.60E-02 9.68+02 

2.8E-11 , l.lE-08 
2.2E-10 1.2E-08 
2.2E-10 3.7E-11 
2.3E-10 2.5E-11 
7.8E-10 9.3E-07 
1.OE-10 1.5E-08 
3.6E-11 3.7E-07 
1.3E-12 7.1E-06 
5.5E-11 5.8E-10 
1.3E-11 4.4E-10 
1.7E-10 1.7E-09 
1.6E-11 1.4E-08 
1.6E-11 1.5E-09 
2.8E-11 2.7E-08 

Total Pathway: 1.5E-05 Total Pathway: 8.58-06 

Chemi 
IngesliodVegetables 

Compound Conc'n-Vez (rnglk& - Intake Risk 
Aroclor-1254 4838-04 298-08 77E+00 22E-07 
Ardor-1260 6388-05 3 8E-09 7 7E+00 2 9E-08 
Arsenic 1 8 7 E M  11E-06 18E+00 19E-06 
Benzo(a)anthracene 4888-02 29E-06 73E-01 2 1E-06 
Benzo(a)pyrene 4 6 4 E M  27E-06 73E+00 20E-05 
Benzo(b) fluoranthene 2 9 8 E M  I8E-06 73E-01 13E-06 
Bem(g.h,i)perylene 680E-03 40E-07 
Benzo(k)fluoranthene 135E-02 8OE-07 7 3E-02 5 8E-08 
Beryllium 6 O5E-04 3 6E-08 4 3E+00 1 5E-07 
Lead 641E-02 388-06 
Dibenm(a,h)anthracen 350E-03 2 1E-07 73E+00 15E-06 
Dieldrin 9358-03 55E-07 16E+01 89E-06 
Indene( 1.2.3-cd)pyren 156E-02 9 3E-07 7 3E-01 6 8E-07 
Phenanthrene 8 70E-02 5 lE-06 
TH-Total 1348-03 79E-08 

I R s k  
-I 

IngestiodFruit 
Compound Conc'n-Fruit (rnE/k& Intake Risk 

Aroclor- 1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzofg , h , i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 

Dibenzo(a,h)anthracen 
Dieldrin 
Indeno(l.2,3-cd)pyren 
Phenanthrene 
TH-Total 

4.85E-04 1.6E-08 
6.42E-05 2.1E-09 
1.87E-02 6.3E-07 
4.85E-02 1.6E-06 
4.61E-02 1 .5M6 
2.96E-02 9.98-07 
6.78E-03 2.3E-07 
1.35E-02 4.58-07 
6.10E-04 2.0E-08 
6.42E-02 2.1E-06 
3.50E-03 1.2E-07 
9.35E-03 3.1E-07 
1 S6E-02 5.2E-07 
8.48E-02 2.8E-06 
1.52E-03 5.1E-08 

7.7E+00 1.2E-07 
7.7E+00 1.7E-08 
1.8E+00 l.lE-06 
7.3E-01 1.2E-06 

7.3E+00 l.lE-05 
7:3E-01 7.2E-07 

7.3E-02 3.3E-08 
4.3E+00 8.8E-08 

7.3E+00 8.5E-07 
1.6E+01 5.0E-06 
7.3E-01 3.8E-07 

Total Pathway: 3.7E-05 Total Pathway: 2.1E-05 

3 .OE-08 
3.3E-08 
8.9E-11 
6.1E-11 
2.6E-06 
4.1E-08 
1 .OE-06 
2 .OE-05 
1 SE-09 
l.lE-09 
4.3E-09 
3.9E-08 
4.0E-09 
7.4E-08 

3.4E-07 
4.6E-08 
3.0E-06 
3.3E-06 
3.1E-05 
2.0E-06 

9.1E-08 
2.48-07 

2.4E-06 
1.4E-05 
l.lE-06 

Total Rad + Chem 5.28-05 
FER\CRU2RI\ABQ\SVGONCTD.XL.S\6/5/94; 7:45 PM 

Total Rad + Chem 2.9E-05 Total: 8.1E-05 



TABLE B.3.2-25 
(continued) 

" . 

- . ,  CF! 
:. , .:: - (2 
"i t,f? IngestiodVegetables 
.. - r  p Compound Conc'n-Veg. (pCi/keJ intake RID(o) 

. b?l CS-137 6.48-03 6.8E+02 

F 
G 
13 

Y 
U Y 

NONCARCINOGENIC HAZARD 

NP-237 9.2E-04 9.7E+01 
PU-238 2.28-06 2.4E-01 
PU-2391240 . 1.5E-06 1.5E-01 
RA-226 . 2.OEM 2.1E+03 
RA-228 2.5843 2.6E+02 
SR-90 1.7E-01 1.8E+04 
TC-99 9.1E+01 9.68+06 
TH-228 1.6E-04 1.7E+OI 

TH-232 I.SE-04 1.5E+01 
U-234 1.5EM 1.6E+03 
U-2351236 1.5E-03 1.6E+02 

TH-230 5.OE-04 5.3E+01 

U-238 1.6EM 1.7E+03 
Total Pathway: 

2.80E-06 1.7E-01 
. 1.838-06 l.lE-01 

1.99EM 1.2E+03 
2.49E-03 1.SE+02 
1.71E-01 I.OE+M 

9.12E+01 5.5E+06 
1.768-04 l.lE+Ol 
5.71E-04 3.4E+01 
1.65E-04 9.9E+00 
1.49EM 8.9E+02 
1.52E-03 9.1E+OI 

Total Pathway: 

IngestiodVegetables 
Compound Conc'n-Vea. (malke,) EtD(o) Hazard 

Aroclor-1254 4.8E-04 2.2E-07 
Aroclor-1260 6.4845,  2.98-08 
Arsenic 1.9EM 8.6E-06 3.0E-04 2.9E-Oi 
Benzo(a)anthracene 4.9E-02 2.28-05 
Benzo(a)pyrene 4.68-02 2.1E-05 
Bern@) fluoranthene 3.OEM 1.4E-05 
Benzo(g.h,i)perylene 6.88-03 3.1E-06 
Benzo(k)fluoranthene 1.3EM 6.2E-06 
Beryllium 6.0E-04 2.8847 5.0E-03 5.6E-05 
Lead 6.4EM 2.9E-05 
Dibenzo(a,h)anthracen 3.5E-03 1.6E-06 
Dieldrin 9.4843 4.3E-06 5.OE-05 8.6EM 
Indene( 1,2,3d)pyren ' 1.6EM 7.28-06 
Phenanthrene 8.7EM 4.0E-05 
TH-Total 1.3E-03 6.1EM 

I 

Total Pathway: I.1E-01 

Total Rad + Chem l.lE-O1 
FER\CRUZRI\ABQ\SVGONCTD. XLS\6/5/94; 7:45 PM 

187EM 4.9E-06 30E-04 I 6 E M  
Benzo(a)anthracene 4.85E-02 1.3E-05 

4.61EM 1.2E-05 
Benzo@)fluoranthene 2.%EM 7.78-06 
Benzo(g.h.i)perylene 6788-03 18E-06 
Bcnzo( k)fluoranthene 1 3 5 E M  35E-06 

6 10E-04 1.6E-07 S.0E-03 32E-05 
6.42EM 1.7E-05 

Dibenzo(a.h)anthracen 3 50E-03 9.IE-07 
9.35E-03 2 4E-06 5.OE-05 4.9842 

Indene( I .2,3d)pyren I 56EM 40E-06 
8.48EM 2.2E-05 

Total Pathway 6.5EM 

4.58-02 

8.78-05 

1.3E-01 

Total Rad + Chem 6 . 5 E M r 7 b r a f ~ I  



e 

IngestionlVegetables 
Compound Conc'n-Veg. (pCi/kg) - Intake Risk 

CS-137 2.8E-11 
NP-237 9.41845 l.OE+Ol 2.2E-10 2.2E-05 
PU-238 2.2E- 10 
PU-239/240 2.3E-10 
RA-226 7. EE-10 
RA-228 1.OE-10 
SR-90 1.53E-04 1.6E+01 3.6E-11 5.8E-1C 
TC-99 9.50E-03 1.OE+03 1.3E-12 1.3EM 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 2.30E+00 2.48+05 1.6E-11 3.9E-0t 
U-2351236 1.23E-01 1.3E+04 1.6E-11 2.1E-01 
U-238 2.53E+00 2.78+05 2.8E-11 7.58-061 

TABLE B.3.2-25 
(continued) 

SOUTH FIELD: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

9.41E-05 5.6E+00 2.2E-10 1.2E-09 

1.538-04 9.2E+00 3.6E-11 3.3E-10 
9.50843 5.7E+02 1.3E-12 7.4E-10 

2.30E+00 1.4E+05 1.6E-11 2 2E-06 
123E-01 7.38+03 1.6E-11 1.2E-07 

Total Parhway 6.6E-06 Total Pathway: 1.2E-05 

7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
Benzo(b)fluoranthen 7.3E-01 
Bern@, h, i)perylene 
Benzo(k)fluoranthen 7.38-02 

4.3E+00 
7.39E-03 4.4E-07 

Dibenzo(a,h)anthrac 7.3E+00 
1.6E+01 

Indeno(l.2.3-cd)pyr 7.3E-01 

2-Methylnaphthalene 3.53843 2.1E-07 
7.43E-03 4.4E-07 

9.00E+00 5.38-04 

ai Risk 
IngeslionlFruit 

Compound Conc'n-Fruit (mz/ka) & Risk 
Aroclor-1254 7 7E+00 
Aroclor-1260 7.7E+00 
Arsenic 18E+00 
Benzo(a)anthracene 7 3E-01 
Benzo(a)pyrenc 7.3E+00 
Benzo@)fluoranthcne 7.3E-01 
Benzo@,h,i)perylene 
Benzo(k)fluoranthene 7.3EM 
Beryllium 4.3E+00 
Lead 7 398-03 258-07 
Dibenzo(a.h)anthracen 7 3E+00 
Dieldrin I6E+01 
Indene( 1.2.3-cd)pyren 7.3E-01 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 3538-03 12E-07 
Tributyl phosphate 7.438-03 2 5E-07 
U-Total 900E+00 30E-04 

Total 
Dust & Groundwater 

Affected 

3.0E-08 
3.4E-09 . 3.78-08 

8.9E-11 
6.1E-11 
2.6E-06 
4.1E-08 

9.1E-10 1 .OE-06 
2.0E-09 2 .OE-05 

1 SE-09 
l.lE-09 
4.38-09 

6.1E-06 6.1E-06 
3.2E-07 3.3E-07 
1.2E-05 1.2E-05 

3.48-07 
4.68-08 
3.OE-06 
3.38-06 
3.1E-05 
2.OE-06 

9.1E-08 
2.4E-07 

2.48-06 
1.4E-05 
l.lE-06 

Total Pathway: Total Pathway: 

FER\CRUZRI\ABQ\SVGONClW.XLS\6/5>94; 7:46 PM Total Rad + Chem 1.2E-05 Total Rad + Chem 6.6E-06 Total: 1.8E-05 9.98-05 



TABLE B.3.2-25 
(continued) 

NONCARCINOGENIC HAZARD 
. .  

CS-137 
NP-237 9.48-05 9.41845 

PU-239/240 
RA-226 
RA-228 
SR-90 1 SE-04 1.53E-04 
TC-99 9.5E-03 9.50843 

PU-238 

TH-228 
TH-230 
TH-232 
U-234 2.30E+00 
'U-2351236 1.2E-01 1.23E-01 

Total Pathway: 

I Ineestion/Vee*ables 
I Compound Conc'n-Veg. (mglkd intake RfDo Hazard 

1 Ardor-  1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
'Beryllium 
ILead 7.4E-03 3.48-06 
Dibenzo(a.h)anthracen 
Dieldrin 
Indeno(l.2.3-cd)pyren 
Phenanthrene 

2-Methylnaphthalene 3.58-03 1.6E-06 
Tributyl phosphate 7.48-03 3.4E-06 
U-Total 9.OE+00 4.1E-03 

TH-Total 

3.0E-04 

5.OE-03 

5.OE-05 

5.0E-03 6.8E-0 
3.0E-03 1.4E+Q 

I 
Total Pathway: 1.4E+OI 

FER\CRU2RI\ABQ\SVGONClW.XLS\6/5/94: 1:46 PM Total Rad + Chem 1.4E+00 

Total Pathway: 

I Hazard 
.I 

IngstiodFruit 
Compound Conc'n-Ftuit(mE/kd m RfDo Hazard 

Aroclor-1254 
Aroclor-1260 
Arsenic , 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g .h. i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 7.39843 1.9E-06 
Dibenzo(a.h)anthracen 
Dieldrin 
Indeno(l.2.3-cd)pyren 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 3.53E-03 9.2E-07 
Tributyl phosphate 7.438-03 1.9E-06 
U-Total 9.00E+00 2.3E-03 

3.OE-04 

5.OE-03 

5.OE-05 

5.0E-03 3.98-04 
3.0E-03 7.8E-01 

I 
Total Pathway: 7.8E-01 

Total 
Dust & Groundwater 

Affded 

4.5E-02 

l.lE-03 
2.2E+00 

8.7E-05 

1.3E-01 

1.4E-01 
2.2E+00 

Total Rad + Chem 7.8E-011 Told: 2.2E+00 2.5~+001 



TABLE B.3.2-26 
FUTURE ON-PROPERTY FARMER (CT VALUES) 

SOUTH FIELD BEEF AND MILK (DUST AFFECTED) 

6.47E-02 6.8E+00 2.2E-10 1.5E-05 
3.03E-05 3.2E-03 2.2E-10 7.OE-13 
1.99E-05 2.1E-03 2.3E-10 4.8E-13 

9.638+00 1.OE+03 7.8E-10 7.9E-07 
1.19E+00 1.3E+02 1.OE-10 1.3E-0t 
6.00E+01 6.3E+03 3.6E-11 2.3E-07 
5.74E+05 6.OE+07 1.3E-12 7.9E-05 

1.40E-02 1.5E+00 5.5E-11 8.1E-11 
4.50E-02 4.7E+00 1.3E-11 6.2E-11 
1.30E-02 1.4E+00 1.7E-10 2.3E-1C 

160E+00 1.7E+02 1.6E-11 2.7E-05 
1.64E-01 1.7E+01 1.6E-11 2.8E-1C 

1.72E+00 1.8E+02 2.8E-11 5.1E-05 
I I 

Total Pathway: 8.0E-05 Total Pathwav: 3.0E-04 

IngestiodBeef 
Compound Conc'n in Beef(mg/kg) Intake gisJ 

Aroclor-1254 2.72E-03 1.6E-07 7.7E+00 1.2E-06 
Aroclor-1260 1.18E-02 6.9E-07 7.7E+00 5.3E-06 
Arsenic 3.64E-02 2 1E-06 1.8E+00 3.7E-06 
Benzo(a)anthracene 9.59E-02 5.6E-06 7.3E-01 4.1E-06 
Benzo(a)pyrene 3.17E-01 1.9E-05 7.3E+00 1.4E-04 
Benzo(b)fluoranthene 2.15E-01 1.3E-05 7.3E-01 9.3E-06 
Benzo(g,h,i)perylene 1.65E+00 9.7E-05 
Benzo(k)fluoranthene 9.06E-01 5.3E-05 7.3E-02 3.9E-06 
Beryllium 9.43E-04 5.6E-08 4.3E+00 2.4E-07 
Lead 5.94E-03 3.5E-07 
Dibenzo(a,h)anthracene 2.35E-01 1.4E-05 7.3E+00 1.0E-04 

[ndeno( 1.2.3cd)pyrene 4.57E-01 2.7E-05 7.3E-01 2.0E-05 
Phenanthrene 1.00E-02 5.9E-07 
TH-Total 1.20E-04 7.0E-09 

Dieldrin 3.99E-06 2.3E-10 1.6E+01 3.8E-09 

CARCINOGENIC RISK 

5.89E-03 2.OE+00 2.2E-10 4.3E-10 
6 07E-06 2.0E-03 2.2E-10 4.4E-13 
3.97E-06 1.3E-03 2.3E-10 3.OE-13 

1.73E+01 5.7E+03 7.8E-10 4.5E-06 
2.16E+00 7.2E+02 1.OE-10 7.2E-08 
3.00E+02 1 OE+O5 3.6E-11 3 6E-06 
6.758+05 2.2E+08 1.3E-12 2.9E-04 

1.19E-02 3.9E+00 5 5E-11 2.2E-10 
3.75E-02 12E+01 1.3E-11 1.6E-10 

4.81E+00 1.6E+03 1.6E-11 2.6E-08 
1.08E-02 3.6E+00 1.7E-10 6.1E-10 

4.93E-01 1.6E+02 1.6E-11 2.6E-09 
5.17E+00 1.7E+03 2 8E-11 4.8E-08 

8.59E-04 1.6E-07 7.7E+00 1.2E-06 
3.73E-03 6 9E-07 7.7E+00 5.3E-06 
1.09E-03 2.0E-07 1.8E+00 3.5847 

Benzo(a)anthracene 3.05E-02 5 6E-06 7.3E-01 4.1E-06 
1.01E-01 1.9E-05 7.3E+00 1.4E-04 

Benzo(b)fluoranthene 6.85E-02 1.3E-05 7.3E-01 9.3E-06 
Benzo(g,h,i)perylene 5.25E-01 9.7E-05 
Benzo(k)fluoranthene 2.87E-01 5.3E-05 7.3E-02 3 9E-06 

8.48E-07 1.6E-10 4.3E+00 6.8E-10 
4.95E-03 9.2E-07 

Dibenzo(a,h)anthracene 7.45E-02 1.4E-05: 7.3E+00 1.0E-04 
1.26E-06 2.3E-10 1.6E+01 3.7E-09 

Indeno(l.2.3cd)pyrene 1.45E-01 2.7E-05 7.3E-01 2.0E-05 
3.22E-03 6 OE-07 
9.96E-05 1.8E-08 

I I  I 
Total Pathway: 2.8E-04 Total Pathway: 2.8E-04 

Total Rad + Chem 3.6E-04 

FER\CRU2RI\ABQ\SBFONnD.XL.S\6/6/94; 350 PM 

2.8E-07 
1.9E-09 
1.1E-12 

5.3E-06 
8.4E-08 
3.8E-06 
3.7E-04 
3.OE-10 

7.8E-13 

2.2E-10 
8.4E- 10 
2.8E-08 
2.9E-09 
5.3E-08 

2.5E-06 
l.lE-05 
4.1E-06 
8.2E-06 
2.78-04 
1.9E-05 

7.8E-06 
2.4E-07 

2.0E-04 
7.5E-09 
3.9E-05 

Total Rad + Chem 5.8E-04) Total: 9 . 4 E 4  



TABLE 0.3.2-26 
(continued) 

NONCARCINOGENIC HAZARD 

cs-137 4.5E+01 4.78+03 
NP-237 6.5842 6.8E+00 
PU-238 3.0E-05 3.2E-03 . 
PU-239l240 2.0E-05 2.1E-03 
RA-226 9.6E+00 1.OE+03 
RA-228 1.2E+00 1.3E+02 
SR-90 6.OE+01 6.3E+03 
TC-99 5.7E+05 6.OE+07 
TH-228 1.4E-02 1.5E+00 
TH-230 4.5E-02 4.7E+00 
TH-232 1.3E-02 1.4E+00 
U-234 1.6E+00 1.7E+02 
U-2351236 1.6E-01 1.7E+01 
U-238 1.7E+00 1.8E+02 

Total Pathway: 
Chemical Ha 

IngesiionBeef 
Compound Conc'n in Beef(ma1kg) E R1D(o) Hazard 

Aroclor-1254 2.7E-03 1.2E-06 

cs-137 1.57E+01 5.2E+03 
hT-237 5.89E-03 2.OE+00 
PU-238 6.07E-06 2.0E-03 
PU-2391240 3.97E-06 I .3E-03 
RA-226 1.73E+OI 5.78+03 
RA-228 ' 2.16E+00 7.2E+02 
SR-90 3.00E+02 I.OE+OS 
TC-99 6.75E+05 2.28+08 
TH-228 1.19E-02 3.9E+00 
TH-230 3.75E-02 1.2E+01 
TH-232 1.08E-02 3.6E+00 
U-234 4.81E+00 1.6E+03 
U-235/236 4.938431 , 1.6E+02 
U-238 5.17E+00 1.7E+03 

Total Pathway: 

Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzoig,h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

1.2E-02 
3.6E-02 
9.6E-02 
3.2E-01 
2.2E-01 . 

1.7E+00 
9.1E-01 
9.4E-04 
5.9E-03 
2.3E-01 
4.0E-06 
4.6E-01 
1 .OE-02 
1.2E-04 

5.4E-06 
1.7E-05 3.0E-04 5.5E-0 
4.4E-05 
1 SE-04 
9.9E-05 
7.6E-04 
4.1E-04 
4.3E-07 5.0E-03 8.6E-0 
2.7E-06 
l.lE-04 
1.8E-09 5.OE-05 3.7E-0 
2.1E-04 
4.6E-06 
5.5E-08 

I 
Total Pathway: 5.6E-0 

Total Rad + Chem 5.6E-02 

ud 
IngestionMilk 

Compound Conc'n inMilk ( rngL)  R1D(o) 
4roclor-1254 8.6E-04 1.2E-06 
4roclor-1260 
4rsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
W-Total 

3.7E-03 
l.lE-03 
3 .OE-02 
1 .OE-01 
6.8842 
5.2E-01 
2.9E-01 
8.5E-07 
4.9E-03 
7.5E-02 
1.3E-06 
1 SE-01 
3.2E-03 
1 .OE-04 

5.4E-06 
1.6E-06 3.OE-04 5.2E-03 
4.4E-05 
1 5e-04 
9.98-05 
7.6E-04 
4.1E-04 
1.2E-09 5.0E-03 2.48-07 
7.1E-06 
l.lE-04 
1.8E-09 5.OE-05 3.6E-05 
2.1E-04 
4.6E-06 
1.4E-07 

Total Pathway: 5.3E-0: 

6.1E-02 

8.78435 

52 
r 
> Total Rad + Chem 5.3E-03 

FER\CRUZRI\ABQ\SBFONCTD.XLS\6/6/94; 350 PM 



TABLE E J.2-26 
(continued) 

SOUTH FIELD: BEEF AND MILK (GROUNDWATER AFFECTED) 

P 
G 
Y U w 

0 
4 

3.41804 3 6E-02 2.2E-10 7.9E-1 
2.2E-10 
2.3E- 10 
7.8E-10 
1.OE-10 

5 888-03 6.2E-01 3.6E-11 2.2E-1 
6.36E+00 6.78+02 1.3E-12 8.7E-1 

5.5E-11 
1.3E-11 

Total Pathway: 1.4E-0 

7.7E+00 
1.8E+00 

Benzo(a)anthracene 
7.3E+00 

Benzo(b)fluoranthene 7.3E-01 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 7.38-02 

4.3E+00 

Dibenzo(a , h)anthracene 7.3E+00 
1.6E+01 

1.32804 7.88-09 

Indeno(l.2.3-cd)pyrene 7.3E-01 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 3.828-05 2.28-09 
Tributyl phosphate 3.538-02 2.1E-06 
U-Total 3.38E-03 2.OE-07 

Total Rad + Chem 1.4E-07 

RCINOGENIC RISK 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

3.198-05 l.lE-02 2.2E-10 2.3E 
2.2E-10 
2.3E- I O  
7.8E-10 
1.OE-10 

2.99802 9.9E+00 3.6E-11 3.6E 
7.668+00 2.58+03 1.3E-12 3.3E 

5.5E-11 
1.3E-11 
1.7E-10 

8.498+01 2.88+04 1.6E-11 4.5E 
4.538+00 1.5E+03 1.6E-11 2.4E 

U-238 9.368+01 3.iE+04 2.8E-I1 8.7E 
Total Pathway: 1.3E 

IngestiodMilk 
Compound Conc’n-Milk (mglL) 

Aroclor-1254 7.7E+00 
Aroclor-1260 ?.7E+00 
Arsenic 1.8E+00 
Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7.3E+00 
Benzo(b)fluoranthene 7.3E-01 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 7.3E-02 
Beryllium 4.3E+00 
Lead 1.13E-04 2.lE-08 
Dibenzo(a,h)anthracene 7.3E+00 
Dieldrin 1.6E+01 

Phenanthrene 
Indeno( 1.2.3-cd)pyrene 7.3E-01 

TH-Total 
2-Methylnaphthalene 1.258-05 2.3809 
Tributyl phosphate 4.568-04 8.SE-08 
U-Total 1.10E-03 2.OE-07 

I 

Total Pathway: 

Total 
D& & Groundwater 

Total M & e d  

2.8E-07 
1.OE-11 1.9E-09 

1.1 E- 12 
7.88-33 
5.3E-06 
8.4E-08 

3.8E-10 3.8E-06 
4.28-09 3.78-04 

3 .OE- I O  
2.2E- I O  

5.OE-07 5.28-07 
2.68-08 2.9E-08 
9.68-07 1 .OE-06 

8.4E-10 

2SE-06 
I .  1 E-05 
4.1 E-06 
8.2E-06 
2.7E-04 
I .9E-05 

2.48-07 

2.OE-04 
7.5 E-09 
3.9E-05 

Total Rad + Chem 1.3E-06 Toral: 1.5E-06 9.4E- 

FEX\CRU2RI\ABQ\SBFONCW.XL.S\6/6/94; 3 5 1  PM 



TABLE 8.3.2-26 ' 

(continued) 
SOUTH FIELD BEEF AND MILK (GROUNDWATER AFFECTED) 

NONCARCINOGENIC HAZARD 

NP-237 3 4E-04 3 6E-02 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 5 9E-03 6 2E-01 
TC-99 64E+00  67E+02 
TH-228 
TH-230 
TH-232 
U-234 2 7E+01 2 9E+03 
U-2351236 1 5E+00 1.5E+02 
U-238 3 OE+01 3 2E+03 

Total Pathway 

3.OE-04 

Aroclor- 1254 
Aroclor- I260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h. i)perylene 
Bemzo(k)fluoranfhene 
Beryllium 5.0E-03 
Lead 1.3E-04 6.OE-08 
Dibenzo(a,h)anthracene 

Indene( 1.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

Dieldrin 5.OE-05 

2-ythylnaphthalene . 3.8E-05 I .7E-08 
Tributyl phosphate 3.5E-02 , I  .6E-05 5.0E-03 3.2E-0: 
U-Total 3.4E-03 1.5E-06 3.0E-03 5.2E-01 

I 

Total Pathway: 3.7E-0: 

Total Rad + Chem 3.7E-03 

NP-237 3.198-05 1.IE-02 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 2.998-02 9.9E+00 
TC-99 7.66E+00 2.5&+03 
TH-228 
TH-230 
TH-232 
U-234 8.498+01 2.8E+04 , 
U-2351236 4.53E+00 1.5E+03 
U-238 9.368+01 3.1E+04 

\ 

... 

IngestionlMilk 
Compound Conc'n-Milk (ma/L) & RfDo Hazard 

Aroclor-1254 
Aroclor- I260 
Arsenic 
Bemo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 

2-Methylnaphthalene 
Tributyl phosphate 

TH-Total 

U-Total 

3.OE-04 

5.OE-03 
1.1 E-04 1.6E-07 

5.OE-05 

1.2E-05 1.8E-08 
4.68-04 6.6E-07 5.OE-03 1.3E-04 
l.lE-03 1.6E-06 3.OE-03 5.3E-04 

I 
Total Pathway: 6.6E-01 

Total 
Dust & Groundwater 

Total mected 

6.1 E-02 

8.7 E-05 

7.3E-05 

g h  
Total Rad + Chem 6.6E-04 " 9  

r 
Z 
D 
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TABLE B.3.2-27 
FUTURE, ON-SUBUNIT HOMEBUILDER 

SOUTH FIELD: SUBSURFACE SOIL 

3.00E-01 2.5E+01 2.2E-10 5.5E-09 
6.01E+00 5.1E+02 6.6E-10 3.3E-07 

4.00E-02 3.4E+00 2.2E-10 7.4E-10 
2.10E-02 1.8E+00 2.3E-10 4.1E-10 

3 13E+00 2.6E+02 3.8E-11 1.OE-08 
2.92E+00 2.5E+02 7.8E-10 1.9E-07 
1.66E+00 1.4E+02 1.OE-10 1.4E-08 
1.30E+00 1 1E+02 9 5E-12 1.OE-09 

4.26E+00 3.6E+02 1.3E-11 4.7E-09 
1.70E+00 1.4E+02 5 5E-11 7.9E-09 

1.53E+00 1.3E+02 17E-10 2.2E-08 
3.02E+01 2.5E+03 1.6E-11 4.1E-08 
5 76E+00 4.8E+02 1 6E-11 1.7E-09 
3.23E+01 2.7E+03 2 8E-11 7.6E-08 

Total Pathway: 2 7E-06 Total Pathway: 7.2E-07 

I Chemical I 

I Inhalation of ParticulatedSoil 
Compound Conc’n (mdrn3) . . Risk 

Aroclor- 1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h, i)perylene 
Beryllium 
Lead 
Dieldrin 
Phenanthrene 
Tributyl Phosphate 
Octachlorodibenzo-p-dioxin 
Tetrachlorodibenzofuran 
TH-Total 

3.18E-08 
1.86E-08 
2.59E-06 
1.96E-06 
3.36E-06 
2.2 1E-06 
2.2 1E-06 
3.36E-07 
8.78E-06 
3 S7E-09 
8.21E-07 

6.22E- 1 1 
3.64E-I1 
5.07E-09 1.50E+01 7.6E-OI 
3.84E-09 6.10E-01 2.3E-OS 
6.58E-09 6.10E+00 4.OE-0I 
4.32E-09 6.10E-01 2.6E-05 
4.32E-09 
6.58E-10 8.40E+00 5.5E-OS 
1.72E-08 

1.6lE-09 
6.99E-12 1.60E+01 1.lE-l( 

1.50E +02 
1.50E +04 

1.31E-05 2.56E-08 

Total Pathway: 1.3E-0i 

1.21E+01 5.7E-07 18E+00 9.9E-07 
Benzo(a)anthracene 1.30E-01 6.1E-09 7 3E-01 4.5E-09 
Benzo(a)pyrene l.lOE-01 5.2E-09 
Benzo(b)fluoranthene 1.40E-01 6 6E-09 7.3E-01 4.8E-09 
Benzo(g, h,i)perylene 5.90E-02 2.8E-09 
Beryllium 1.44E+00 6 8E-08 4.3E+00 2.9E-07 
Lead 2.81E+01 13E-06 
Dieldrin 1.60E-02 7.5E-10 1.6E+01 1.2E-08 
Phenanthrene 2.10E-01 9 9E-09 
Tributyl Phosphate 2.00E-01 9.4E-09 
Octachlorodibenzo-p-dioxin 3.60E-03 1.7E-10 1.5E+02 2.5E-08 
Tetrachlorodibenzofuran 1.80E-05 8.5E-13 1.5E+04 1.3E-08 
TH-Total 1.37E+01 6.4E-07 
U-Total 1.04E+02 4.9E-06 

Total Pathway: 1.6E-06 

Total Rad + Chem 2.8E-06 Total Rad + Chem 2.3E-06 
FER\CRUZRIMBQ\SFSBSLHB,XLS\6/5/94; 7:49 PM 



TABLE B.3.2-27 (continued) 

SOUTH FIELD: SUBSURFACE SOIL 
FUTURE, ON-SUBUNIT HOMEBUILDER 

I ICs-137 2.8E-02 2.OE-06 5.7E-081 
Not applicable NP-237 3.6E-02 4.3E-07 1.5E-08 

7.2E-01 1.6E-10 1.2E-10 
PU-238 4.8E-03 2.8E-11 1.3E-13 

Total Pathway: 

PU-2391240 
RA-224 
RA-226 
RA-228 
RU- 106 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

2.5E-03 2.7E-11 
3.8E-01 2.3E-08 
3.5E-01 6.OE-06 
2.OE-01 239E-06 
1.6E-01 
2.OE-01 5.6E-06 
5.1E-01 5.4E-11 
1.8E-01 8.5E-06 

3.6E+00 3.OE-11 
6.9E-01 2.4E-07 
3.9E+00 3.6E-08 

Total Pathway: 

6.8E-14 
8.68-09 
2. IE-06 
5.8E-07 

l.lE-06 

1.6E-06 
l.lE-10 
I .7E-07 
1.4E-07 

5.8E-06 

6.8E-09 1.8E+00 1.2E-08 

Benzo(g, h. i)perylene 

Tributyl Phosphate 
Octachlordibenzo-p-dioxin 6 1E-11 3 OE+02 1 8E-08 
Tetrachlordibenzofuran 3 OE-13 3 OE+04 9.1E-09 

Total Pathway. 5.6E-07 

External RadiatiodSoil 
Intake Risk Compound - 

Not applicable 

For PAHs and Be. dermal carcinogenic risk assumes I X  the oral carcinogenic risk. 
Total Rad + Chem 5.6E-07 

FER\CRU2RnABQ\SFSBSLHB,XLS\6/5194; 7:49 PM e 
Total Pathway: 

5.7E-08 
2.9E-08 
3.3E-07 
6.4E-09 
4.OE-09 
1.9E-08 
2.6E-06 
5.9E-07 
1 .OE-09 
1.6E-06 
5.1E-07 
2.1E-06 
3.2E-07 

8.2E-07 
2.OE-07 

3.OE-07 
6.3E-08 
I.  1E-06 
l.lE-08 
1.2E-07 
I .  2E-08 

5.9E-07 

1.2E-08 

4.4E-08 
2.2E-08 

5 . 8 E - 0 6 7 q  



-. - __ - . - .- - . 
FUTURE, ON-SUBUNIT HOMEBUILDER 

SOUTH FIELD: SUBSURFACE SOIL 
Non-carcinc 

Benzo(a)anthracene 

Tributyl Phosphate 
Octachlorodibenzo-p-dioxin 
Tetrachlorodibenzofuran 

Total Pathway. 

Total Rad + Chem . 
FER\CRU2RINBQ\SFSBSLHB.XLS\6/5/94; 7:49 PM 

ric Hazard 

0.24 2.OE+01 
0.30 2.5E+01 
6.01 5.1E+02 
0 04 3.4E+00 
0.02 1.8E+00 
3.13 2.6E+02 
2.92 2.5E+02 
1.66 1.4E+02 
1.30 1 1E+02 
1.70 1.4E+02 

1.53 1.3E+02 
30.19 2.5E+03 
5.76 4.8E+02 

-4.26 3.6E+02 

Total Pathway: 

nzo(b)fluoranthene 
nzo(g,h. i)perylene 

ctachlorodibenzo-p-dioxin 

0.1 2.9E-07 
12.1 4.OE-05 
0.1 4.3E-07 

0.11 3.6E-07 
0.14 4.6E-07 

0.059 1.9E-07 
1.438 4.7E-06 

28.080 9.2E-05 
0.016 5.3E-08 
0.210 6.9E-07 
0.200 6.6E-07 
0.004 1.2E-08 

1.8E-05 5.9E-I1 
13.650 4.5E-05 

104.400 3.48-04 

3.OE-04 1.3E-0 

5.OE-03 9.5E-0 

5 .OE-05 1.1 E-0 

5 .OE-03 1.3E-0 

3 .OE-03 1.1E-0 

I 1 
Total Pathway: 2.5E-01 

Total Rad + Chem 2.5E-01 



TABLE B.3.2-27 (continued) 

SOUTH FIELD: SUBSURFACE SOIL 
FUTURE, ON-SUBIJNIT HOMEBUILDER 

Nnn 

I 

Radiation 1 
Dermal ContacUSoil 

I 

Not applicable 

Total Pathway: 

2.98-04 1.7E-03 

5 .OE-05 1 . I E-02 

5.OE-05 7.68-04 

4.58-03 5.3E-04 

1.5E-04 2.7E-01 

Total Rad + Chem 2.9E-01 
FER\CRU2RI\ABQ\SFSBSLHB,XLS\6/5/94; 7:49 PM 

Aroclor-1254 
Aroclor- 1260 
Arsenic 
,Benzo(a)anthracene 
iBenzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dieldrin 
Phenanthrene 
Tributyl Phosphate 
Octachlorodibenzo-p-dioxin 
Tetrachlorodibenzofuran 
TH-Total 
U-Total 

1 .OE-06 
2.1E-07 
4.7E-07 

7.OE-07 
5.7E-07 
l.lE-05 
3.8E-08 
2.5E-06 
2.4E-06 
4.3E-09 
2.1E-11 
5.4E-06 
4.1E-05 

NP-237 
PB-2 IO 
PU-238 
PU-239/240 
RA-224 
RA-226 
RA-228 
RU- 106 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.88-02 
3.6E-M 
7.2E-01 
4.8E-03 
2.5E-03 
3.8E-01 
3.5E-01 
2.OE-0 1 
1.6E-01 
2.0E-01 

1.8E-01 
3.6E+00 

3.9E+00 

5.1E-01 

6.9E-0 1 

I 
Total Pathway: 

1 
External RadiatiodSoil 

Compound Intake RfD(o) Hazard 

Not applicable 1.3E-01 

' 1.2E-02 

1.8E-03 

6.6E-04 

3.9E-0 1 

Total Pathway: 



TABLE B.3.2-2S(a) 
CURRENT/FUTURE, GREAT MIAMI RIVER RECREATIONAL USER, ADULT 

' SOUTH FIELD GREAT MIAMI RIVER SURFACE WATER 

1.66E-M 3 3E+00 2.2E-IO 7.2EIC 
8.30B03 1.6E+O3 7 BE-IO 1.3E-00 

2.  I E-05 I.(HE-O~ Z.IE+OZ I OEIO z.im8 
3 5E-03 9 7E-02 3 6E-I I 3.5E-12 Not Applicable 3 5E-03 1.06E-OI 2.IE+04 3.6Ell  7.6E-07 
5 IE-01 1.4E+OI I3E-I2 1.8Ell  5 IE-01 7 59E+00 1.5E+06 1.3E-12 2 0 W  
4.2E-03 I . 1 M I  I6E- l l  I8EIZ 4 2E-03 8 34E-03 1.6E+03 1.6E-ll 2 6 M 8  
3 7E-04 1.OE-02 I6E- l l  1.6E13 3 7E-04 7.308-04 1.4E+M I6E-ll  2.3E-09 
4 5E-03 1.2E-01 2.6Ell  3.5B12 4.5M3 9.03E-03 I 8E+03 2.8Ell  5 OE-08 

I I I  I I  1 
Total Pathway 4 1E-06 Total Pathway 3 1 E- I I Total Pathway 

sd 
G 
U 
c( Y 

409E-08 45E12 4 3E+00 I9E-ll  
3 7E-07 5 6E-12 I81E(H 20E09 
2 4E-08 3 7613 I I5E-06 I3E-IO 

c 
w 

5 IOE-06 5 6E-IO 7 3E-01 4 IE-IO 
788E-05 87E-09 73E+00 64E-08 
I 38E-M I5E-09 7.3E-01 I IFX9 

1.5E-08 2 3E-13 2.728-03 3 OE-07 

594EM 66E-09 73E+00 4 8 M 8  

14E-05 2 IE-10 2 78E-08 3 IE-I2 
4 6E-06 7 OE-ll 

1 .OE-08 
7.2E-10 
1.3E-06 
2. I E-08 
7.6E-07 
2.oE.06 
2.6E-08 
2.3E-09 
5.0E-08 

1.8E-IO 
2.OE-I I 

4.IE-IO 
6.48-08 
l.lE-09 

ISE-14 
4.8E-08 
1.9EI2 

I I I  I I  
Tml Pathway 2.68-12 Total Pathway: l.lE-07 T a l  Pathway 1.4E-12 

For PAHr and Bc. dermal carcinogenk rkks lssumcs IX  the ml cvcimgcNc risk 

Total Rad + Chem: 3.2E-ll Total Rad + Chem: 2.68-12 Total Rad + Chem: 42E-06- 
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TABLE B.3.2-28(a) 
(continued) 

U-TOTAL 1.39805 5.OE-IO 3.OE-03 1.78-07 
Phenamhrene 4.61806 1.6E-IO 

1.66E-04 4.5E-03 
2. IOE-05 5.7804 
3.54803 9.7E-02 
5.06E-OI 1.4E+OI 
4.17E-03 l.lE-OI 
3 . 6 9 3 4  I.OE-02 
4.51603 1.2E-01 

Phenanthrene 
U-TOTAL 
P h C W  1.7E-08 

Noncarcinogentc h a r d  
Radtalbn Iintard 

Dermal ContactISurface Water 

Not Applicable 

2.41E-04 
1.66Mn 
8.3OE-03 
I.ME-03 
1.06E-01 

7.59E+00 
8.34E-03 
7.30E-04 
9.03E-03 

. . . . . . . . . . . . . 
. .... 

Ingestion of Fh 
Compound Conc'n-Fsb(Ki/kQ m 

NP-237 
PU-238 
RA-226 
RA-228 
SR-90 
Tcc-99 
u-234 
U-235/236 
U-238 

Total Pathway 

mgcsuon of surface water 

Arsenic Z.OBE-08 7.4813 3.OE-04 2.5E-09 
Compound Conc'n(ma/L) m rUD(0) 

3.69E-07 
2.44808 
4.32E-09 
3.098-09 
5.24E-IO 
1.48808 
3.45E-08 
6.39E- IO 
9.5OE-IO 

1.3E-ll 
8.78-13 
1.5E-13 
l.lE-13 
1.9E-14 
5.3E-13 
I2E-I2 
2.3E-14 
3.4E-14 5.OE-05 6.8E. 

Lkrmal ContacllSurface Water I I  Ingestion of Fsh 
Compound m lUD(derm Hazard I I Corn& Conc'n-Fsh(Kilk& m rUD(0) 

Arsenic 3.4E-13 2.9E-W I.ZE-091 IArsenic 9.15E-07 2.4E-IO 3.OE-04 7.9EO; 

2.4E-14 
4.OE-13 
5.7E-ll 
6.1811 
I.OE-ll 
1.3E49 
3.5E-I2 
2.8E-ll 
2.5E-13 

4.09E-08 
' 1.81E-05 

I .  HE-06 
5.10E-06 
7.88E-05 
1.38805 
2.72803 

5.94E-05 

2.78E-08 
8.07E-03 

. -. 

l.lE-I1 5.OE-03 2.IE-05 
4.7E-09 
3.0810 
1.3E-09 
2.0808 
3.68-09 
7 . 0 W  

ISM8 
5.0E-05 

7.2E-12 3.OE-03 2 . 4 m  
2.IE-06 

Total Pathway: 7.9E-oi 

mnl - 

7.9E-07 
2.8E-09 

5.7809 
1.7806 

~\CRU2RIVAH\SFSWGMRC,XLS\6/8/94; 9:03 PM 



T BLE B.3.2-28@) 
CURRENTlFUTURE GREAT MIAMI RIVER AGRICULTURAL. USER 

SOUTH FIELD: BEEF AND MILK (GREAT MIAMl k V E R  SURFACE WATER AFFECTED) 

IngestiodBeef 
Conc'n in Beef (pCi/& Intake 

4.32E-07 8.OE-01 
9.69E-11 1.8E-04 
1.65E-05 -3.lE+01 
1 S5E-06 2.9E+00 
7.65E-04 1.4E+03 

1.77E+00 3.3E+06 
2.43E-04 4.5E+02 
2.13E-05 4.OE+01 
2.63E-04 4.9E+02 

2.2E-10 
2.2E-10 
7.8E-10 

1E-10 
3.6E-11 
1.3E-12 
1.6E- 1 1 
1.6E-11 
2.8E-11 

1.8E-10 
4.OE-14 
2.4E-08 
2.9E-10 
5.1E-08 
4.3E-06 
7.2E-09 

1.4E-08 
6.3E-10 

CARCINOGENIC RISK 

IngestionlMilk 
Compound Conc'n in Milk (pCilL) Intake 

NP-237 4.05E-08 3.0E-04 

RA-226 3.05E-05 2.2E-01 
RA-228 2.89E-06 2.1E-02 
SR-90 3.89E-03 2.9E+01 
TC-99 2.13E+00 1.6E+04 
U-234 7.55E-04 5.5E+00 
U-235/236 6.61E-05 4.9E-01 
U-238 8.17E-04 6.OE+00 

PU-238 2.01E-11 1.5E-07 

w 
2.2E- 10 
2.2E- 10 
7.8E- 10 
1 .OE-10 
3.6E-11 
1.3E-12 
1.6E-11 
1.6E-11 
2.8E-11 

6.5E-14 
3.2E-17 
1.7E-10 
2.1E-12 
1 .OE-09 
2.0E-08 
8.9E-11 
7.8E-12 
1.7E-10 

Total Pathway: 4.4E-06 Total Pathway: 2.2E-08 

Cher 
IngestionlBeef 

Compound Conc'n in Beef (ma/k& w Risk 
Arsenic 3.51E-08 3.6E-11 1.8E+00 6.4E-11 
Beryllium 9.96E-10 1.OE-12 4.3E+00 4.4E-12 
Lead 3.40E-08 3.5E-11 
Nickel 4.26E-08 4 4E-11 
Benzo(a)anthracene 1.54E-08 1.6E-11 7.3E-01 1.2E-11 
Benzo(a)pyrene 2.92E-08 3.OE-11 7.3E+00 2.2E-10 
Benzo(b)fluoranthene 5.12E-09- 5.38-12 7.3E-01 3.98-12 
Benzo(g , h. i)pery lene 1.81E-06 1.9E-09 
bis(2-Ethylhexyl)phthalate 1.84E-06 1.9E-09 1.4E-02 2.7E-11 
Dibenzo(a, h)anthracene 3.26848 3.4E-11 7.3E+00 2.5E-10 
Dieldrin 4.05E-12 4.2E-15 1.6E+01 6.7E-14 
U-TOTAL 2.55E-08 2 6E-11 
Phenanthrene 1.248-06 1.3E-09 

Total Pathway: 5.8E-1C 

Total Rad + Chem 4.4E-06 

FER\CRU2Rl\ABQ\SFBFGMAG,XLS\6/6/94; 3 5 2  PM 

Compound Conc'ninMilk(mg/L) Intake w Risk 
Arsenic 1.06E-09 4.4E-12 1.8E+00 7.7E-12 
Beryllium 9.16E-13 3.8E-15 4.3E+00 1.6E-14 
Lead 2.92E-08 1.2E-10 
Nickel 7.35E-09 3.OE-11 
Benzo(a)anthracene 5.05E-09 2.1E-11 7.3E-01 1.5E-11 
Benzo(a)pyrene 9.60E-09 3.9E-11 7.3E+00 2.9E-10 
Benzo(b)fluoranthene 1.68E-09 6.9E-12 7.3E-01 5.1E-12 
Benzo(g,h,i)perylene 5.96E-07 2.4E-09\ 
bis(2-Ethy1hexyl)phthalate 6.00E-07 2.5E-09 1.4E-02 3.5E-11 
Dibenzo(a, h)anthracene 1.07E-08 4.4E-11 7.3E+00 3.2E-10 
Dieldrin 1.29E-12 5.3E-15 1.6E+01 8.5E-14 
U-TOTAL 8.35E-09 3.4E-11 
Phenanthrene 4.12E-07 1.7E-09 

Total 

1.8E-10 
4.OE-14 
2.4E-08 

5.2E-08 
4.3E-06 
7.3E-09 

1.4E-08 

2.9E-10 

6.4E-10 

7.1E-11 
4.5E-12 

2.7E-11 
5.1E-10 
8.9E-12 

6.1E-11 
5.7E-10 
1.5E-13 

I 
Total Pathway: 6.7E-1C 

Total Rad + Chem 2 . 2 E - 0 8 7 1  



T BLE B.3.2-28(b) 
(continued) 

NONCARCINOGENIC HAZARD 

4.3E-07 

1.7E-05 
1 SE-06 
7.7E-04 

1.8E+00 
2.4E-04 
2. I E-05 
2.6E-04 

9.7E-11 

Total Pathway: 

Chemica 
IngestiodBeef 

Compound Conc'n in Beef (mg/keJ RfDo 
Arsenic 3.5E-08 3.6E-1 I 3.0E-04 I .2E-07 
Beryllium 1.OE-09 1.OE-12 5.0E-03 2.IE-10 
Lead 3.4E-08 3.5E-11 
Nickel 4.3E-08 4.4E-11 
Benzo(a)anthracene I .5E-08 I .6E-11 
Benzo(a)pyrene 2.9E-08 3.OE-I I 
Benzo(b)fluoranthene 5.1E-09 5.3E-12 
Benzo(g , h .i)pery lene 1.8E-06 1.9E-09 
bis(2-Ethy1hexyl)phthalate I .8E-06 1.9E-09 
Dibenzo(a.h)anthracene 3.38-08 3.4E-11 
Dieldrin 4.1E-12 4.28-15 5.OE-05 8.4E-11 
U-TOTAL 2.6E-08 2.6E-11 3.0E-03 8.8849 
Phenanthrene 1.2E-06 1.3E-09 

Total Pathway: 1.3E-07 

4.05E-08 

3.05E-05 
2.89E-06 
3.89E-03 

2.13E+00 
7.55E-04 
6.61 E-05 
8.17E-04 

2.01E-11 

Total Pathway: 

h a r d  
IngestiodMilk 

Compound Conc'n in Milk (mg/L) RfDo Risk 
Arsenic 1.06E-09 4.4E-12 3 OE-04 1.5E-08 
Beryllium 9.168-13 3.8E-15 5.0E-03 7.5E-I3 
Lead 2.928-08 1.2E-10 
Nickel 7.35849 3.OE-1 I 
Benzo(a)anthracene 5.05849 2.1E-11 
Benzo(a)pyrene 9.60849 3.9E-11 
Benzo(b)fluoranthene 1.68849 6.98-12 
Benzo(g,h,i)perylene 5.96E-07 2 .4849 
bis(2-EthyIhexy1)phthalate 6.00E-07 2.5E-09 
Dibenzo(a.h)anthracene 1.07E-08 4.4E-1 I 
Dieldrin 1.29E-12 5.3E-15 5.OE-05 I.IE-IO 
U-TOTAL 8.35E-09 3.4E-11 3.0E-03 l.lE-08 
Phenanthrene 4.12E-07 1.7E-09 

Total Pathway: 2.6E-08 

I .4E-07 
2.1E-10 

Total Rad + Chem 1.3E-07 

FER\CRU2RI\ABQ\SFBFGMAG.XL.S\6/6/94: 3 5 2  PM 

Total Rad + Chem 2.6E-08) Total: 1.6E-071 F 



TABLE B.3.2-28(~) 
CURRENTlRTTURE GREAT MIAMI AGRICULTURAL USER 

SOUTH FIELD: HOME GROWN PRODUCE (GREAT MIAMI RIVER SURFACE WATER AFFECTED) 
CARCINOGENIC RISK 

3.24E-09 3.4E-03 . 2.2E-10 7.4E-I3 
. 8.43E-07 8.8E-01 7.8E-10 6.9E-10 

1.02E-07 l.lE-O1 1.OE-10 1.lE-11 
1.99E-05 2.1E+01 3.6E-11 7.5E-10 
2.64E-03 2.8E+03 1.3E-12 3.6E-09 
2.04E-05 2.1E+01 1.6E-ll 3.4E-10 
1.79E-06 1.9E+00 1.6E-11 3.OE-I1 
2.21E-05 2.3E+01 2.8E-11 6.5E-10 

Total Pathway: l.lE-08 Total Pathway: 6.1E-09 

1.20E-07 1.3E-10 
Benzo(a)anthracene 2.31E-08 2.5E-11 7.30E-01 1.9E-11 

1.59E-08 1.8E-11 7.3E+00 1.3E-10 
Benzo(b)fluoranthene 
Benzo(g , h , i)pery lene 7.32E-08 8.1E-11 
bis(2-Ethylhexy1)phthala 1.79E-07 2.OE-10 1.4E-02 2.8E-12 
Dibenzo(a,h)anthracene 3.21E-09 3.5E-12 7.3E+00 2.6E-11 

1.90E-08 2.1E-11 1.6E+01 3.4E-10 
6.80E-05 7.5E-08 
2.43E-05 2.7E-08 

Total Pathway: 8.2E-lC 

Total Rad + Chem 1.2E-08 

FER\CRU2RI\ABQ\SNGGMAG.XLS\6/5/94; 1:51 PM 

al Risk 
I IneeztinnIFmit 

Compound Conc‘n-Fruit (me;/kpJ 
Arsenic 1.3 1E-07 
Beryllium 1.15E-08 

1.91E-06 Lead 
Nickel 1.20E-07 
Benzo(a)anthracene 2.30848 
Benzo(a)pyrene 1.58E-08 
Benzo(b)fluoranthene 2.65E-09 

7.26E-08 Benzo(g, h , i) pery lene 
bis(2-E~ylhexyl)phtalat 1.79E-07 
Dibenzo(a,h)anthracene 3.19E-09 
Dieldrin 1.90E-08 
U-TOTAL 6.80E-05 
Phenanthrene 2.37E-05 

Intake 
7.7E-11 
6.7E-12 
l.lE-09 
7.OE-11 
1.3E-11 
9.2E-12 
1.5E-12 
4.2E-11 
1.OE-10 
1.9E-12 
1.lE-11 
4.0E-08 
1.4E-08 

1.8E+00 
4.3E+00 

7.3E-01 
7.3E+00 

7.3E-01 

1.4E-02 
7.3E+00 
1.6E+01 

Risk - 
1.3E-10 
2.9E-11 

9.8E-12 
6.7E-11 
1.1E-12 

1.5E-12 
1.4E-11 
1.8E-10 

Total Pathway: 4.3E-10 

7.9E-11 
2.2E- 12 
2.0E-09 

2.2E-09 
1 .OE-08 

3.1E-ll 

9.9E-10 
8.6E-11 
1.9E-09 

... 

_.. --,I ”... 
3.9E- 10 
8.3E-11 

2.8E-11 
2.OE- 10 
3.3E- 12 

4.2E- 12 
3.9E-ll 
5.1E-10 

Total Rad + Chem 6.5E-09 



TABLE B.3.2-28(~) 
(continued) 

IngestiodVegetables 
Compound Conch-Ven. (pCi/eJ Intake Rfi)o Hazard 

NP-237 
PU-238 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
U-235/236 
U-238 

1.2E-07 
3.28-09 
8.4847 
1 .OE-07 
2.0E-05 
2.68-03 
2.0E-05 
1.8E-06 
2.2E-05 

I 
Total Pathway: 

l.lE-08 1.3E-11 5.0E-03 2.5E-0 
1.9E-06 2.1E-09 
1.2E-07 1.3E-10 

Benzo(a)anthracene 2.3E-08 2.5E-11 
1.6E-08 1.8E-11 

Benzo(b)fluoranthene 2.7E-09 2.9E-12 
Benzo(g,h.i)perylene 7.3E-08 8.1E-11 
bis(2-Ethylhexy1)phth 1.8E-07 2.OE-10 
Dibenzo(a,h)anthrace 3.2849 3.58-12 

1.9E-08 2.1E-11 5.OE-05 4.2E-0 
6.8E-05 7.5E-08 3.0E-03 2.5E-0 
2.48-05 2.78-08 

Total Pathway: 2.6E-0 

Total Rad + Chem 2.6845 

FER\CRUZRI\ABQ\SFVGGMAG. XLS\6/5/94; 157 PM 

IneestiodFmit 
Compound Conc'n-Fruit(pCi/pJ Intake RtD(o) Hazard 

VP-237 
PU-238 
RA-226 
RA-228 
SR-90 
rc-99 
U-234 
U-235/236 
U-238 

1.19E-07 
3.24E-09 
8.43E-07 
1.02E-07 
1.99E-05 
2.64E-03 
2.04E-05 
1.79846 
2.2 1 E-05 

Total Pathway: 

11 Hazard 
I IneestiodFruit 
I Compound Conc'n-Fruit(mg/keJ Intake RfDo Hazard 
Arsenic 
Beryllium 
Lead 
Nickel 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranrhene 
Benzo(g,h,i)perylene 
bis(2-Ethy1hexyl)phth 
Dibenzo(a,h)anthrace 
Dieldrin 

Phenanthrene 
U-TOTAL 

1.3 1 E-07 
1.15E-08 
1.91E-06 
1.20E-07 
2.30E-08 
1 S8E-08 
2.65E-09 
7.268-08 
1.79E-07 
3.19E-09 
1.90E-08 
6.80845 
2.37845 

7.7E-1 I 3.OE-04 2.6E-07 
6.7E-12 5.OE-03 1.3E-09 
l.lE-09 
7.OE-11 
1.3E-1 I 
9.2E-12 
1.5E-12 
4.2E-11 
1.OE-10 
1.9E-12 
1.lE-11 S.OE-05 2.2E-07 
4.0E-08 3.0E-03 1.3E-05 
1.4E-08 

Total Pathway: 1.4E-0 

Total - 

7.4847 
3.9E-09 

Total Rad + Chem 1.4E-05 



Inhalation of Surface Water 
Compound - Intake & 

Not applicable 

TABLE B.3.2-28(d) 
CURRENTIFUTURE GREAT MIAMI RIVER RESIDENTIAL USER, ADULT 

SOUTH FIELD: GREAT MIAMI RIVER SURFACE WATER 

Total Pathway 

Inhalation of Surface Water 
Compound 

Arsenic 2.1E-09 
Beryllium 2 2E-10 
Lead 3.88-08 
Nickel 2 5E-09 
Benzo(a)anthracene 4 4E-IO 6 1E-01 2 7E-IC 
Bcnzo(a)pyrene 3 2E-IO 6 1E+00 19E-05 
Benzo(b)fluoranthene . 5.4E-11 6 1E-01 3 3E-11 
&nzo(g,h.i)pcrylcne 1 5E-09 
bis(2-Ethylhexyl)phlhala 3 5E-09 
Dibcnzo(a.h)anthraccne 66E-11 6.1E+OO 4 OE-IC 
Dieldnn 9 8E-11 1 6E+OI 1.6E-OS 
U-TOTAL 1 4E-06 
Phenanthrene 4 7E-07 

~ 

Total Pathway 4.2E-OS 

Total Rad + Chem 4.28-09 

FER\CRU2RI\IAH\SFSWGMRS.XLS\6/5/94; 7:58 PM 

NP-237 
PU-238 
RA-226 
RA-228 
SR-90 

TC-99 
U-234 
U-2351236 
U-238 

2.48-05 
6.68-07 
1.7E-04 
2.1 E-05 
3.5E-03 
5.1E-01 
4.2E-03 
3.78-04 
4.5E-03 

1.2E+00 
3.28-02 

8.1 E+OO 
1 .OE+OO 
1.7E+02 
2.5E+04 
2.OE+02 
1.8E+01 
2.28+02 

2.2E-10 
2.2E-10 

. 7.8E-10 
I .OE-10 
3.6E-11 
1.3E-12 
1.6E-11 
1.6E-1 I 

2.8E-I1 

2.6E-10 
7.IE-12 
6.38-09 
1 .OE-IO 
6.2809 
3.2E-08 
3.3E-09 
2.9E- I O  
6.28-09 

Not Applicable 

Total Pathway 5.58-08 Total Pathway: 

1.5E-08 4 IE-10 &nzo(g.h.i)pcrylene 6 3E-09 

1.2E-12 16E+01 1.9E-11 
I 4E-05 3.88-07 

Phenanthrene 4 6E-06 I .3E-07 

Total - 

2.6E-10 
7.1 E- 12 
6.3E-09 
1.OE-IO 
6.2 E-09 
3.28-08 
3.3E-09 
2.9E-10 
6.2809 

1 .OE-09 
5.1 E-IO 

4.4E-IO 
3.2E-09 
5.4E-I 1 

2.6E-11 
6.6E-10 
2.OE-09 

Total Pathway 2.58-09 Total Pathway 1.1 E-09 
For PAHr and &. dermal carcinogenic risks assumes IX the oral carcinogenic risk. 

Total Rad + Chem 5.7E-08 Total Rad + Chem l.lE-09 botal: 6.3E-081 

*. 

..-- 

. .I 



TABLE B.3.2-28(d) 
(continued) 

2 2E-IO 
3 8E-08 
2.58-09 

Benzo(a)anthracene 4.4E-10 

Benzo(b)fluoranthene 5 4E-11 
Bemo(g.h.i)pcrylcne I 5E-09 
bis(2-~ylhexyl)phU1ahalat 3.SE-09 
Dibemo(a.h)anthracenc 6 6E-11 

9.8E-I I 

4 7E-07 
14E-06 

Total Pathway 

Total Rad + Chem 

Noncarcinogenic Hazard 

RA-226 3.668-04 8.lE+00 
RA-228 2 10E-05 l.OE+00 
SR-90 3.54E-03 17E+02 
TC-99 506E-01 25E+04 
U-234 4.17843 2.OE+02 
U-2351236 3.65E-04 1.8E+01 
U-238 4.518-03 2.28+02 

Dermal ContacVSurface Water 

Not Applicable 

I 
Total Pathway 

1.9E-06 
1.5E-08 

3 698-07 I .OE-08 
2 448-08 6 7E-10 

Benzo(a)anthracene 4 328-09 1.2E-IO Bemo(a)anthracene 2 8E-10 

Benzo(b)fluoranthene 5 24E-IO 1 4E-11 Benzo(b)fluoranthene 5.OE-I I 
BcNo(K.h.l)pcVlcnC 1488-08 4 IE-IO Bcmo(g.h.l)perylene 6 3E-09 
b1~(2-FIhylhc~yl)phthL 3 45E-08 9 SE-10 brs(2-FIhylhcxyl)phthaIat 1.7E-1 I 
Dihcnzo(a.h)anthraccne 6 39E-10 1 8E-1 1 I)lbenzo(a.h)anthracenc I 4E-IO 

3 09E-09 8 5E-11 

1 2E-12 5 OE-05 2.48-08 5 4E-07 
I IE-09 I 5E-04 7.3E-06 I 3E-04 

4 61E-06 1 3E-07 

Total Pathway 1.3E-04 Total Pathway: 7.3E-06 

Total Rad + C h m  1.3E-04 Total Rad + Chem 7.3E-06 -1 

FER\CRU2RI\JAH\SFSWGMRS.XLS\6/5/94; 7:58 PM e .  



0 0 
. TABLE B.3.3-2(a) 

Constituents of Potential Concern (CPCs) 
Inactive Hyash Pile: Surface Soil 

0 
EPA RAGS' 

Residential Conc. 
Min Max soil Term 

Min M a x  SQLI SQLI (mgkg; Reason for Final (mgkg; 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

- - - m g/kg u 7 1  3.1 3.1 0.83 1.7 0.9664 - Y 27 G N 3.100 
m g/kg N 7 7 2730 142000 - - 81290 111853 - Y ND D N 111853 
mghg N 7 7  2.5 12.9 - - 8.857 11.360 - N N 135 A . B  N 11.36 

- - 
- 
- mg/kg N 7 7  2.9 10.2 - - 5.886 7.889 - N N N 7.889 

mg/kg L 7 7  4.8 41.1 - - 16.02 33.95 Y - 999 G N 33.95 
1620 A . B  

- - 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 

~~~ 

- N Y N 0.7000 540 G 
mgkg N 7 7 2770 17000 - - 11017 15061 - N N N 15061 ND A , B  
m g/kg N 7 7  3.2 31.3 - - 17.43 23.93 - N Y ND Y 23.93 
mgkg N 7 7 741 55000 - - 24677 37530 - Y 262000 G N 37530 
m a g  , N ,  7 7  38 1020 - - 440.1 656.0 - N N 3780 A . B  N 656.0 

mg/kg U 7 3 0.14 0.7 0.11 0.13 0.1800 - - 
- 
- 
- - 
- 

Cyanide 
Iron 
Lead 
Magnesium 
Manganese 

~~~ 

- N Y N 0.7000 540 G 
mgkg N 7 7 2770 17000 - - 11017 15061 - N N N 15061 ND A , B  
m g/kg N 7 7  3.2 31.3 - - 17.43 23.93 - N Y ND Y 23.93 
mgkg N 7 7 741 55000 - - 24677 37530 - Y 262000 G N 37530 
m a g  , N ,  7 7  38 1020 - - 440.1 656.0 - N N 3780 A . B  N 656.0 

mg/kg U 7 3 0.14 0.7 0.11 0.13 0.1800 - - 
- 
- 
- - 
- 

Acenaphthene 
Acenaphthylene 
Anthracene 

- - - mg/kg U 7 1 0.46 0.46 0.36 0.56 0.250 - - 1620 G N 0.46 
- - - - m g  U 7 1  1.8 1.8 0.36 0.56 0.442 - 1620 G N 1.8 

- - meke U 7 1  1.7 1.7 0.36 0.56 0.427 - - - xinn r. N 1 7  

- Carbazole mghg I U I  7 I 1 I 0.51 I 0.51 I 0.36 I 0.56 I 0.257 I - I - I - 1 - 3.2 I G I N 1  0.51 



TABLE B.3.3-2(a) 
Constituents of Potential Concern (CPCs) 

Residenth I 
Min Max Soil 

L = Lognormal N =.Normal ' U = Undefined 

' EPA Risk Assessment Guidance. Part B (EPA 1991d) 
Initbl screening: CPC is removed if concentration term is below background concentration. 
Secondary screening: 9Sth percentile comparison is made if CPC is removed based on concentration term being less than background concentration and sample set is less than 30. Comtituent is removed if concentration 

Final screening: CPC is removed based on multiple toxicological screening criteria (Criterb C through G presented below). 
- Notapplicable 

Insufficient data to screen against background 

Quantitative risk assessment not possible; qualitative use only. 

term is less than the9Sth percentile. 

8 EPA RAGS screening criteria were not used for radionuclides; all radionuclides above background o r  the 9Sth percentile concentrations were rehinted as CPCs. 

' No data available to calculate EPA RAGs, Part B screening value. 
1 Summary of Screening Criteria: 

(A) Concentration term is below background. 
(B) Concentration term is below the9Sth percentile. 
(C) Constituent was identified only once in one medium (i.e.. not found in any other media). 
(D) Constituent is an essentbl macronutrient and micronutrient that is nontoxic a t  levels identified (e+. AI. Na, K. Mg, Ca. Fe). 
(E) Comtituent is ubiquitous in nature (e.&. AI. Si, CI). 
(F) Constituent is within a nonspecific class of chemical compounds(e.g.. TOC, TPH, PAH. CH. general aqueous chemistry). 
(G) Constituent concentration term is below the screening wlues calculated from the EPA RAGs. Part B. based on a H Q  ofO.1 and risk level of 1.0 x lo-'. 



TABLE B.<3-2(b) 
Constituents of Potential Concern (CPCs) 

Inactive Flyash Pile/South Field: Subsurface Soil 
EPA RAG.? Conc 

Min Max T a m  

- A 0.9w 
1.704 

TC-99 I p a g  I u I 901 4 1  0.91 1.1 I 0.207 I 0.9 I 0.279 I - I - I -- 
TH-228 IPik I L I 1 1 1  I 102 I 0308 I 203 I 033 I 0.881 - I - I 1.493 1 1.704 I l Y l - 1  -- 
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TABLE B.3.3-2@) 
Constituents of Potential Concern (CPCs) 

Mia Mar SOU SOU Est. Rcuoafrr R d  ( 

L = Lopormal N = Normal U = Undefined 

' EPA Risk Assessment Guidana. Part B(EPA 1Wld) 
Initial smeening CPC is removedifmnantration term is below background mnantration. 
Semndary screening: 95th perantile mmpr i ron  is made if CPC is removed based on mnantration term being less than background conantration and sample set is less than 30. Constituent is removed if mnansn t ion  

Find screening CPC is removed based on multiple toximloejcal sueening mteria (Criteria C thoughG presented below). 
term is less than the 9Sth percentile. 

e - Not applicable 
'Insufliaent toiatydata  tosueen 
8 EPA RAGS screening a i t a i a  W a c  not used Cor radionudides: all radionudides above backpound or the 95th pcrantile concentrations wereretainted as CPCs. 

Quantitative risk assessment not possible: qualitative use only. 



0 
TABLE B.3.3-2@) 

a 
Constituents of Potential cdniern (CPCS) 

_. - Inactive Fka& PilelSouth Field: Subsurface Soil 
EPA RAGS' Con= 

Min Mar Reddenlid T a m  
Min Mar sou sou Est sdl Reasonfar Final (mpRg 

Parameter Units Dir t  Sarndcs Bits €lit Bit MDA MDA Mean UCI4N) Mean UCUL) NPar.95 CPC-lb CPC-2' (mpRgpCr -/E) Elimiei C d  Pwr) 
'No data available to calculatcEPA RAG, Part B screening value. 
i Summary of keeninE Criteria: 

(A) Concenuation t a m  is below background. 
(B) Concentration term is below the 95th percentile. 
(C) Constituent was identified only onm in one medium (is.. not found in any othex media). 
(D) Constituent is an essential mauonutrient and miuonutient that is nontoxic at levels identified (c.g.. Al. Na. K Mg Ca. Fe). 
(E) Constituent is ubiquitous in nature (e&. Al. Si. Cl). 
(F) Constituent is within a nonspeafic dass of chemical mmpunds(c.g.. TOC. TF'H. PAH. CH. general aqueous chemistry). 
(G) Constituent concentration term is below the sueeningvalues mlculated from thcEPA RAG. Part B. based on a HQ ofO.1 andrisk level of 1.0 x lo-'. 



TABLE B.3.3-2(~) 
Constituents of Potential Concern (CPCs) 



TABLE BT3.3-2(~) 
Constituents of Potential Concern (CPCs) 

Inactive Flyash Pile: Seeps 
Conc. 

Min Max EPA RAGS. Term 
Min Max sou sou Residential Reason for Final (mg/L; 

Parameter Units Samples Hits Hit Hit MDA MDA Average Tap Water (mdL) Elimination CPcb pCiiL) 
a EPA Risk Assessment Guidance, Part B (EPA 1991d) 

Final screening: CPC is removed based on multiple toxicological screening criteria (Criteria A through E) presented below. 
Not applicable. ' 
No data available to calculate EPA RAGS screening value. 

Quantitative risk assessment not possible; qualitative use only. 
e EPA RAGS screening criteria were not used for radionuclides; all radionuclides above background or the 95th percentile concentrations were retained as CPCs. 

R Summary of Toxicological Screening Criteria: 
(A) Constituent was identified only once in one medium (Le., not found in any other media). 
(B) Constituent is an essential macronutrient and micronutrient that is nontoxic at levels identified (e&. AI, Na, K, Mg, Ca, Fe). 
(C) Constituent is ubiquitous in nature (e.g., AI, Si, CI). 
(D) Constituent is within a nonspecific class of chemical compounds (e.& TOC, TPH, PAH, CH, general aqueous chemistry). 
(E) Constituent concentration term is below the screening values calculated from the EPA RAGS, Part B, based on a HQ of 0.1 and risk level of 1.0 x lo-'. 
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TABLE 63.3-Zd 
INACTIVE FLYASH PILE 

EXPOSURE POINT CONCENTRATIONS 
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TABLE 83.3-2d 
INACTIVE FLYASH PILE 

EXPOSURE POINT CONCENTRATIONS 

I I 
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TABLE B3.3-2d 
INACTIVE FLYASH PILE 

EXPOSURE POINT CONCENTRATIONS 

I I 
I I I I I I I I I I 

I I 

C H m  
ZMethylnapht 
h a d  
Tribrrtyl phosp 
U-TOTAL 

(m%L) (WL) KP RID(o) RID(i) RtD(dcrm) 
7.17E-04 O.OOE+OO I .42E-01 
1.438-03 2.ME-17 4.OOE46 
1.43843 O.OOE+OO 3.14E-02 S.00E-03 4.50E-03 

I.WE+OO 9.4SE-02 I.OOE-03 3.OOE-03 I SOE-04 
I I I I I I I 

, 

Tribrrtyl phosd 3.08E+Oll 3.67E+OO1 

IFP-EPC.XLS; 618194; 609  PM 



TABLE B3.3-Zd 
INACTIVE FLYASH PILE 

EXPOSURE POINT CONCENTRATIONS 

. ._ 

U-2351236 2.67E-06 3.38E-06 2.12E-07 2.67E-06 3.388-061 2.12E-07 
U-238 3.94E-05 4.98E-05 3.19E-06 3.94E-05 4.98E-051 3.19EM 

I 

i 

IFP-EPC.XLS 618194; 6:09 PM 



TABLE 63.3-Zd 
INACTIVE FLYASH PILE 

EXPOSURE POINT CONCENTRATIONS 

I SEDIMEM 
lcunaaardl I I I I I I  I 

IFP-EPC.XLS 618194; 609  PM 



INACTIVE FLYASH PILE 
EXPOSURE POINT CONCENTRATIONS 

I I I I I I I I I I I 

IFP-EPC.XLS; 618194; 609 PM 

U-23SI236 I 1.6E-111 I I I I 
U-238 1 7.988041 2.WE63I I ME-111 

I I . I  I I I I I I 

CHEM 



TABLE B.3.3-4 
CURRENT, TRESPASSING YOUTH 

INACTIVE FLYASH PILE: SURFACE SOIL 

6.08E-07 1.3E-03 2.9E-08 3.7E-11 
3.60E-07 7.5E-04 3.98-08 2.9E-I I 
9.32E-08 1.9E-04 3.8E-08 7.3E-12 
8.79E-06 1.8E-02 7.0E-09 1.3E-10 
9.95846 2.1E-02 6.9E-IO 1.4E-11 
3.86E-06 8.0E-03 6.2E-11 5.OE-13 
1.20E-05 2.5E-02 7.8E-08 1.9E-09 
1.23E-05 2.5E-02 2.98-08 7.4E-10 
1.03E-05 2.1E-02 l.lE-07 2.3E-09 
3.84E-05 8.0E-02 2.68-08 2 1E-09 

3.948-05 8.2E-02 5.2E-08 4.2E-09 
2.67846 5.5E-03 2.5E-08 1.4E-10 

Total Pathway: 1.2E-08 

Chemical 
Inhalation of PaniculateslSoil 

Compound Conc'n (mglkd - lntake Risk 
Arsenic 3.478-07 2.8E-IO 1.5E+OI 4.28-09 
Beryllium 1.01E-08 1.9E-11 8.4E+00 1.6E-10 
Dibenzo(a,h)anthracene 9.778-09 1.8E-11 6.1E+00 l.lE-10 
Lead 1.06E-07 2.OE-10 
TH -TOTA L 9.50848 1.8E-10 
2-Methylnaphthalene 7.10E-10 1.3E-12 

Total Pathway: 4.48-09 

c Risk 

NP-237 1.37E-01 1.6E+00 2.2E-10 3.6E-IO 
PU-238 8.10E-02 9.6E-01 2.2E-10 2.1E-10 

2.10E-02 2.5E-01 2.3E-10 5.7E-11 PU-2391240 
RA-226 1.98E+00 2.3E+OI 7.8E-10 1.8E-08 
RA-228 2.24E+00 2.7E+01 1.OE-IO 2.78-09 
SR-90 8.70E-01 I.OE+OI 3.6E-11 3.7E-10 
TH-228 2.71E+00 3.2E+01 5.5E-1 I 1.8E-09 
TH-230 2.77E+00 3.3E+01 1.3E-11 4.3E-10 
TH-232 2.338+00 2.88+01 1.7E-10 4.7E-09 
U-234 8.658+00 1.OE+02 1.6E-11 1.6E-09 
U-2351236 6.02E-01 7.1E+00 1.6E-11 l.lE-10 
U-238 8.878+00 l . lE+02 2.8E-11 2.9E-09 

~ ~~ 

Total Pathway: 3.4E-08 

lisk 
IngestiodSoil 

Compound Conc'n(mdk@ Intake Risk 
Arsenic 3.32E+01 3.6E-07 1.8E+00 6.3E-07 

2.27E+00 2.48-08 4.3E+00 l.lE-07 Beryllium 
Dibenzo(a,h)anthracene 2.20E+00 2.48-08 7.3E+00 1.7E-07 
Lead 2.39E+01 2.6E-07 

2.14E+01 2.3E-07 
2-Methylnaphthalene 1.60E-01 1.7E-09 
TH-TOTAL 

Total Pathway: 9. IE-07 

Total Rad + Chem 1.6E-08 Total Rad + Chem 9.4E-07 

FER\CRU2RI\ABQ\IFPSOLTY.XLS\6/5/94; 8: 17 PM 



0 
TABLE B.3.3-4 

(continued) 

Not applicable 

Total Pathway: 

?genic Risk 

NP-237 2.9E-02 4.3E-07 1.3E-08 
PU-238 1.7E-02 2.8E-11 4.8E-13 
PU-239/24 4.5E-03 2.7E-11 1.2E-13 
RA-226 4.2E-01 6.0E-06 2.5E-06 
RA-228 4.8E-01 2.9E-06 1.4E-06 

TH-228 5.8E-01 5.6E-06 3.2E-06 
TH-230 5.9E-01 5.4E-11 3.2E-11 
TH-232 5.0E-01 8.5E-06 4.2E-06 
U-234 1.8E+00 3.OE-11 5.5E-11 
U-235/236 1.3E-01 2.4E-07 3.1E-08 
U-238 1.9E+00 3.6E-08 6.8E-08 

Total Pathway: 1.2E-05 

Chemical Risk 
Dermal ContactlSoil I I  External RadiatiodSoil 

Compound intake SF(derm) Risk 
Arsenic 7.9E-08 1.8E+00 1.5E-05 
Beryllium 5.4E-08 1.IE-05 
Dibenzo(a, h)anthracene 1.7E-05 
Lead 5.78-07 
TH-TOTAL 
2-Methylnaphthalene 1.1E-07 

p. : ..+. 
. -  
,: 
<;..:.. __ 
L: : 
_.: 

.... >. . .  

FER\CRU2RI\ABQ\IFPSOLTY.Xl..S\6/5/94; 8: 17 PM 

Total Pathway: 4.2E-07 Total Pathway: 

Total Rad + Chem 4.2E-07 

Total 

1.3E-08 
2.4E-10. 
6.5E-11 
2.6E-06 
1.4E-06 
3.7E-10 
3.2E-06 
1.2E-09 
4.2E-06 
3.8E-09 
3.1E-08 
7.5E-08 

7.8E-07 
2.1E-07 
3.5E-07 



TABLE B.3.3-4 
(continued) 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Nan-carcinogt 

6.08E-07 1.3E-03 
3.60847 7.5E-04 
9.32E-08 1.9E-04 
8.79E-06 1.8E-02 
9.95E-06 2.1E-02 
3.86E-06 8.0E-03 
1.20E-05 2.5E-02 
1.23E-05 2.5E-02 
1.03E-05 2.1E-02 
3.84E-05 8.0E-02 
2.67E-06 5.5E-03 
3.94E-05 8.2E-02 

I I 
Total Pathway: 

Dibenzo(a, h)anthracene 9.77E-09 l.lE-10 
Lead 1.06E-07 1.2E-09 
TH-TOTAL 9.50E-08 1.OE-09 
2-Methylnaphthalene 7.10E-10 7.8E-12 

ic Hazard 

IngeshodSoiI 
Compound Conc'n (uCI/& - Intake RfDo 

NP-237 1.37E-01 1.6E+00 
PU-238 8.10E-02 9.6E-01 
PU-2391240 2.10E-02 2.5E-01 
RA-226 1.98E+00 2.3E+01 
RA-228 2.24E+00 2.7E+01 
SR-90 8.70E-01 I.OE+Ol 
TH-228 2.71E+00 3.2E+01 
TH-230 2.77E+00 3.3E+01 
TH-232 2.33E+00 2.8E+01 
U-234 8.65E+00 1.OE+02 
U-2351236 6 02E-01 7.1E+00 
U-238 8.87E+00 1.1E+O2 

Total Pathway 

IneestiodSoil 
Compound Conc'n (mplk& Intake RfDo Hazard 

Arsenic 3.32E+01 2.1E-06 3.0E-04 7.0E-0 
Beryllium 2.27E+00 1.4E-07 5.0E-03 2.9E-0 
Dibenzo(a,h)anthracene 2.20E+00 1.4E-07 
Lead 2.39E+01 1.5E-06 
TH-TOTAL 2.14E+01 1.3E-06 
2-Methylnaphthalene 1.60E-01 1 .OE-08 

Total Pathway: 

Total Rad + Chem 

Total Pathway: 7.0E-03 

Total Rad + Chem 7.0E-03 

PER\CRU2RI\ABQ\IFPSOLTY.XLS\6/5/94; 8: I I PM 



TABLE B.3.3-4 
(continued) 

c 

Non-a 

Not applicable 

cinogenic Hazard 

External RadiatiodSoil 
Compound 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

- Intake RfDo 
2.9E-02 
1.7E-02 
4.58-03 
4.2E-01 
4.8E-01 
1.9E-01 
5.8E-01 
5.9E-01 
5.0E-01 
1.8E+00 
1.3E-01 

1.9E+00 

Total Pathway: Total Pathway: 

I Chemical Hazard 

Demal Contact/Soil I External RadiatiodSoil 
Compound RtD(dem) Hazard 

Beryllium 3.28-07 5.OE-05 6.3E-0 
Dibenzo(a,h)anthmcene 
Lead 3.3E-06 

2-Methylnaphthalene 6.78-07 

Arsenic 4.6E-07 2.98-04 1.6E-0 

TH -TOTAL 

Compound Intake RfDo Hazard 

Not applicable 

Toql Pathway: 7.9E-03 Total Pathway: 

Total Rad + Chem 7.9E-03 

FER\CRU2RI\ABQ\IFPSOLTY.XLS\6/5/94; 8:  17 PM 

, 

8.6E-03 
6.3E-03 

I Total: 1.5E-02 



TABLE B.3.3-5 
CURRENT, TRESPASSING YOUTH 

I N A m  FLYASH PILE: SEDlMENT 
Carcinogenic RIsk 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

1.32E-01 4.9E-01 
8.09842 3.0E-01 
2.098-02 7.8E-02 

1.98E+00 7.4E+00 
2.24E+% 8.4E+00 

8.6984.31 3.3E+00 
7.71E+00 2.9E+Ol 

5.40E-01 2.OE+00 
7.93E+00 3.OE+01 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
1.6E-11 
1.6E-11 
2.8E-1 I 

l.lE-10 
6.7E-11 
1.8E-11 
5.8E-09 
8.4E-10 
1.2E-10 
4.6E-10 
3.2E-11 
8.3E-10 

I I 
Total Pathway: 8.3E-09 

Not applicable 

Total Pathway: 

IngestiodSediment I I  Dermal Contact/Sediment 
Compound Conc'n(ma/kp, I I Compound m SF(derm1 Risk 1 

Arsenic 3.32E+01 l.lE-07 1.8Ef00 2.0E-07 Arsenic 9.7E-08 1.8E+00 4.0E-07 
Beryllium 2.27E+00 7.7E-09 4.3E+00 3.3E-08 Beryllium 6.6E-08 3.3E-08 
Lead 2.388+01 8.1E-08 Lead 6.9E-07 
2-Methylnaphthalene 1.59E-01 5.4E-10 2-Methylnaphthalene 
Dibenzo(a,h)anthracene 2.20E+00 7.5849 7.3E+00 5.5E-08 Dibenzo(a,h)anthracene 5.5E-08 
U-Total 2.348+01 8.0E-08 U-Total 

I 
Total Pathway: 2.9E-07 Total Pathway: 4.8E-07 n 

Total Rad + Chem 2.9E-07 Total Rad + Chem 4.8E-07 

FER\CRU2RnABQ\IFPSEDTY.XLn6/8/94; 9:oO PM 

External Radiation/Sediment 
:ompound 
P-237 
U-238 
U-239I24 
A-226 
A-228 
R-90 
1-234 
1-235R36 
1-238 

9.4E-03 
5.8E-03 
1 SE-03 
1.4E-01 
1.6E-01 
6.2E-02 
5.5E-01 
3.8E-02 
5.6E-01 

4.3E-07 4.0E-09 
2.8E-11 1.6E-13 
2.7E-11 4.OE-14 
6.0E-06 8.5E-07 
2.9E-06 4.6E-07 

3.OE-11 1.6E-11 
2.48-07 9.2E-09 
3.68-08 2.OE-08 

I 
Total Pathway: 1.3E-06 

Not applicable 

'1 Total Pathway: 

Total 

4.2E-09 

- 

6.7E-11 
1.8E-11 
8.5E-07 
4.6E-07 
1 .2E-lO 
4.8E-10 
9.38-09 
2.1E-08 

5.9E-07 
6.7E-08 

l.lE-07 

Total Rad + Chem 1.3E-061- 

4D 



TABLE B.3.36 
(continued) 

PU-238 
PU-2391240 
FA-226 
FA-228 
SR-90 
U-234 
U-2351236 
U-238 

8.09E-02 3.0E-01 
2.09E-02 7.8E-02 

1.98E+00 7.4E+00 
2.24E+00 8.4E+00 

8.69E-01 3.3E+00 
7.71E+00 2.9E+01 

5.40E-01 2.OE+00 
7.93E+00 3.OE+01 

Beryllium 2.27E+00 4.5E-08 5.0E-03 9.0E-0 
Lead 2.38E+01 4.7E-07 
2-Methylnaphthalene 1.59E-01 3.2E-09 
Dibenzo(a. h)anthracene 2.20E+00 4.4E-08 
U-Total 2.34E+01 4.7E-07 3.0E-03 1.6E-0 

Beryllium 3.9E-07 5.0E-05 7.7E-03  lead 4.0E-06 
12-Methylnaphthalene 8.1E-07 
Dibenzo(a,h)anthracene 
U-Total 4.0E-06 1 SE-04 2.7E-02 

Total - 

4.2843 
7.7E-03 

2.7E-02 

I I I  I 
Total Pathway: 2.4E-03 Total Pathway: 3.6E-02 

Total Rad + Chem 2.4E-03 Total Rad + Chem 3.6E-02 Total: 3.9E-02 

FER\CRUZRnABQ\IFPSEDTY .XLS\6/8/94,900 PM 
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TABLE BJ.SSl(b) 
CURRENT, TRESPAGSING YOUTH 

INACTIVE FLYASH PILE: SURFACE WATER 

I.ME-04 3.IE-09 4.3E+00 1.3E-08 
I.ME-02 2.68-07 
2.22845 4.4E-IO 7.3E+00 3.2E-09 
3.15E-03 6.3E-08 
4.96E-01 9.9E-06 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
u-234 
U-2351236 
U-238 

&lyUium 
Lead 
Dibcnzo(n.b)anthrscenc 
2-Methylruphthakne 
U-TOTAL 

6.71E-01 
8.08E-01 
5.82E-02 
3.60E-01 
3.63E-01 
I AIE-01 

1.63E+O2 
I.OIE+OI 
1.60E+02 

1.3E-08 

3.2E-09 

2.2E-IO 
2.2E-IO 
2.3E-IO 
7.E-10 
I.0E-10 
3.6E-11 
1.6E-11 
1.6E-11 
2.8E-I I 

2.7E-08 

6.4E-09 

3.28-09 
3.9E-09 
2.9E-IO 
6.IE-09 
7.9E-IO 
l.lE-IO 
5.7E-08 
3.5E-09 
9.8E-08 

Not a p p h b b  

P I 1  I 
I .7E-07 Tom1 Pathway: Total Pathway: 

Tacnl - 
3.2E-09 
3.9E-09 
2.9E-IO 
6.IE-09 
7.9E-IO 
I. IE- 10 
5.7E-08 
3.5E-09 
9.8E-08 

1.3E-07 
t k ~ l l i ~  
Lead 
Dibenzo(a .h)anthranoe 
2-Methylnaphchakne 
U-TOTAL 

4.5E-IO 
ISE-IO 
I .7E-07 
1.3E46 

L I I  I 
Tout Pathway: 1.3E-07 Tornl Pathway: 3.4848 

F a P A H I d B c .  danalardmgFnicri.buIuma IxlIcrnlcUr+$mcri.t 

Tornl Rad + Chem 3.0E-07 Total Rad’+ Chem 3.48-08 T o l d  3.4847 



TABLE B.3.34b) 
(&bod) 

INACIIVE FLYASH PILE: SURFACE WATER 

Total Pathway: 

Not appticabb 

Total Pathway: 

I AE-03 
5.7E-05 

1.5E04 5.6E-02 7.5E-02 

I I L  I 
Total F’athway: 2.0E-02 Total Pathway: 5.6842 

Total Rad + Chem 2.0E-02 TotalRad + Chem 5.6E-02 Total: 7.7E-02 

\ 

FER\CRUWVIBQ\IFPSWTY.XLS8/3l/%: 4: I 4  PM 



TABLE B.3 .34a)  
INACTIVE FLYASH PILE SURFACE SOIL 

Carcinogenic Risk 
CURRENT OFT-PROPERTY FARMER 

4.82 E-08 
2.928-08 
7.56E-09 
7.11E-07 
8.07E-07 
3.13E-07 
9.76E-07 
9.978-07 
8.39E-07 
3.1 1 E-06 
2.12E-07 
3.19E-06 

5.6E-03 
3.4E-03 
8.8E-04 
8.2E-02 
9.48-02 
3.6842 
1.1E-01 
1.2E-01 
9.7E-02 
3.6E-0 1 
2.5E-02 
3.7E-01 

2.9E-08 
3.9E-08 
3.8E-08 
7.0E-09 
6.9E-10 
6.2E-11 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
5.28-08 

I .6E-10 
1.3E-10 
3.3E-11 
5.8E- 10 
6.5E-I 1 
2.2E-12 
8.8E-09 
3.4E-09 
l.lE-08 
9.4E-09 

1.9E-08 
6.1E-10 

1.6E-10 
1.3E-10 
3.3E-11 
5.8E-10 
6.5E-11 
2.2E-12 
8.8E-09 
3.4E-09 
l.lE-08 
9.4E-09 

I .9E-O8 
6.1E-10 

Arsenic 
Beryllium 
Dibenzo(a,h)anthracene 
Lead 

2-Methylnaphthalene 
TH-TOTAL. . 

Total Pathway: 5.38-08 

1.20E-08 7.8E-10 1.5E+Ol 1.2E-08 
8.18E-10 5.3E-11 8.4E+00 4.5E-10 
7.748-10 5.OE-11 6.1E+00 3.1E-10 
8.618-09 5.6E-10 
7.53E-09 4.9E-10 
5.63E-11 3.6E-12 

1.2E-08 
4.5E-10 
3.IE-10 

Total Pathway: I .2E-08 

Total Rad + Chem 6.5848 Total: 6.58-08 

FER\CRU2Rl\ABQ\IFSLOFRF.XL-S\6/5/94; 8: I9 PM 



TABLE B.3.3-6(a) 
(continued) 

Non-carcinogenic Hazard 

7.568-09 8.8E-04 
7.11E-07 8.2E-02 
8.07E-07 9 . 4 8 4 2  
3.13E-07 3.6E-02 
9.76E-07 l.lE-O1 
9.97E-07 1.2E-01 
8.39E-07 9.7E-02 
3.11E-06 3.6E-01 
2.12E-07 2.5E-02 
3.19E-06 3.7E-01 

Total Pathway: 

1.20E-08 7.8E-10 
8.18E-10 5.3E-11 

Dibenzo(a,h)anthracene 7.74E-10 5.OE-ll 
8.61E-09 5.6E-10 
7.53E-09 4.9E-10 

2-Methylnaphthalene 5.638-11 3.6E-12 

Total Pathway: 

Total Rad + Chem Total: I I 

FER\CRUZRI\ABQ\IFSLOFRF,XLS\6/5/94; 8: 19 PM 



TABLE B.3.34b) 
INACTIW nYASH PILE: SURFACE SOIL 

Carcinogenic Risk 
CURRENT OFF-PROPERTY RESIDENT CHILD 

Compound 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
W-228 
W-230 
TH-232 
U-234 
U-2351236 
U-238 

Conc'n in Air (pCi/m3) Intake 
4.828-08 1.OE-04 
2.92E-08 6.1E-05 
7.568-09 1.6E-05 
7.11E-07 1.5E-03 
8.07E-07 1.7E-03 
3.13847 6.68-04 
9.76E-07 2.0E-03 
9.97E-07 2.1E-03 
8.398-07 1.8E-03 
3.11E-06 6.5E-03 
2.12E-07 4.5E-04 
3.19E-06 6.7E-03 

2.98-08 2.9E-12 
3.9848 2.48-12 
3.8E-08 6.OE-13 
7.0E-09 1 .OE-1 1 
6.9E-10 1.2E-12 
6.2E-11 4.1E-14 
7.88-08 i . 6 ~ - i a  

1 . 1 ~ 4 7  i . 9 ~ - i a  
~ ~ - 0 8  i . 7 ~ - i a  

5 . 2 ~ 4 8  3 . 5 ~ - i a  

2.98-08 6.lE-11 

2.5E-08 1.lE-11 

Total Pathway: 9.6E-10 

I Chemical Risk 
Inhalation of ParticulateslSoil 

Intake Risk Compound Conc'n (malm3) - 
Arsenic 1.20E-08 6.6E-11 1.5E+OI 9.9E-10 
Beryllium 8.18E-10 4.5E-12 8.4E+00 3.8E-I I 
Dibenzo(a, h)anthracene 7.748-10 4.28-12 6.1E+00 2.6E-11 
Lead 8.61E-09 4.7E-11 
TH-TOTAL 7.53E-09 4. LE-1 1 
2-Methylnaphthalene 5.638-11 3.lE-13 

' 2.9E-12 
2.4E- 12 
6.OE-13 
1 .OE-1 1 
1.2E-12 
4.1E-14 
1.6E-10 
6.1E-11 
1.9E-10 
1.7E-10 
1.1E-11 
3.5E-10 

9.9E-10 
3.8E-11 
2.6E-11 

I 

Total Pathway: 1 .OE-O! 

Total Rad + Chem 2.0E-09 

FER\CRU2RI\ABQ\IFSLOFRC. XLS\6/5/94; 8: I9 PM 



TABLE B.3.3-6@) 
(continued) 

Non-carcinogenic Hazard 

4.828-08 1.0E-04 
2.92E-08 6.1E-05 
7.56E-09 1.6E-05 
7.11E-07 1.5E-03 
8.07E-07 1.7E-03 
3.13E-07 6.6E-04 
9.76E-07 2.0E-03 
9.97E-07 2.1E-03 
8.39E-07 1.8E-03 
3.11E-06 6.5E-03 
2.12E-07 4.58-04 
3.19E-06 6.7E-03 

Total Pathway: 

Compound Conch (ma/m3) 
Arsenic 1.20E-08 7.7E-10 
Beryllium 8.18E-10 5.2E-11 
Dibenzo(a, h)anthracene 7.74E-10- 4.9E-11 
Lead 8.61E-09 5.5E-10 
TH-TOTAL 7.53E-09 4.8E-10 
2-Methylnaphthalene 5.63E-11 3.6E-12 

Total Pathway: 

Total Rad + Chem Total: I I 

FER\CRU2RI\ABQ\IFSLOFRC.XL.S\6/5/94; 8: I9 PM 



TABLE B.3.3-7(a) 
CURRENT OFF-PROPERTY FARMER 

INACTIVE FLYASH PILE: BEEF AND MILK @USr AFFECTED) 

2.06E-10 3.8847 2.3E-10 8.7E-17 
1.27E-05 2.38-02 7.8E-10 1.8E-11 
9.19846 1.7E-02 LE-10 1.7E-12 
1.14E-04 2.1E-01 3.6E-ll 7.58-12 
2.42E-07 4.48-04 5.5E-ll 2.48-34 
1.20E-06 2.28-03 I.3E-I1 2.98-14 
1.02E-06 1.9E-03 1.7E-10 3.28-13 
2.69845 4.98-02 1.6E-11 7.98-13 
1.83E-06 3.4843 1.6E-I1 5.48-14 
2.768-05 5.1E-02 2.8E-11 1.4E-12 

Total Pathway: 3.OE-11 

3.68846 3.88-09 1.8E+00 6 .6849 

~ Dibenzo(a,h)anthracene 6.25846 6 .4849 7.3E+00 4.7848 
8.028-08 8.2E-11 4.3E+00 3.5E-10 

Lead 1.71E-07 1.8E-IO 
TH-TOTAL 9.128-09 9.48-12 
2-Methylnaphthalene 1.978-09 2.OE-12 

I 
Total Pathway: 5.4E-01 

Total Rad + Chem 5.4E-08 

CARCINOGENIC RISK 

4.llE-11 3.0E-07 2.3E-10 7.OE-17 
2.28E-05 1.7E-01 7.8E-10 1.3E-10 
1.65E-05 1.2E-01 1 .OE-10 1.2E-I 1 
5.71E-04 4.2E+00 3.6E-11 1.5E-10 
2.02847 1.5E-03 5.5E-11 8.2E-14 
1 .WE46 7.4E-03 1.3E-11 9.6E-14 
8.47E-07 6.28-03 1.7E-10 l.lE-12 
8.06845 5.9E-01 1.6E-11 9.5E-I2 
5.50E-06 4.0E-02 1.6E-11 6.5E-I3 
8.27845 6.1E-01 2.8E-11 1.7E-11 

Total Pathway: 3.2E-10 

l.10E-07 4.5E-10 1.8E+00 7.9E-10 
7.22E-11 3.OE-13 4.3E+00 1.3E-12 

Dibenzo(a. h)anthracene 3.988-06 8.1E-09 7.3E+00 5 .9848 
1.428-07 5.8E-10 
7.60849 3.IE-11 

2-Methylnaphthalene 6.228-30 2.68-12 

Tom1 Pathway: 6.OE-08 

7.28-14 
5.4E-16 
1.6E-16 
1.5E-10 
1.4E-I1 
1.6E-10 
l.lE-13 
1.2E- I3 
1.4E-12 
1 .OE-1 1 
7.OE-I 3 
I .8E-11 

7.4849 

l.lE-07 
3.6E-10 

L E  

c 
Total Rad + Chem 6.OE-08-l b\ 

Z 
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NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 . 

I I I  I 

1.3E-07 
7.4E-10 
2.1E-10 
1.3E-05 
9.2E-06 
l.lE-04 
2.4E-07 
1.2E-06 
1 .OE-06 
2.7E-05 
1.8E-06 
2.8E-05 

2.48-04 
1.4E-06 
3.8E-07 
2.3E-02 
1.7E-02 
2.1E-01 
4.4E-04 
2.28-03 
1.9E-03 
4.9E-02 
3.4E-03 
5.1E-02 

TABLE B.3.3-7(a) 
(continued) 

NONCARCINOGENIC HAZARD 

NP-237 
PU-238 
PU-239/240 
FA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.18E-08 8.7E-05 
1.48E-10 l.lE-06 
4.llE-11 3.0E-07 
2.28E-05 1.7E-01 
1.65E-05 1.2E-01 
5.71E-04 4.2E+00 
2.028-07 1.5E-03 
1 BOE-06 7.4E-03 
8.47E-07 6.2E-03 
8.06E-05 5.9E-01 
5.50E-06 4.0E-02 
8.27E-05 6.1E-01 

IngestiodBeef 

Arsenic 3.7E-06 3.8E-09 3.0E-04 1.3E-05 

Dibenzo(a, h)anthracene 6.3E-06 6.48-09 

Compound Conc'n in Beef (mnlkg) Intake RtD(o) Hazard 

Beryllium 8.0E-08 8.2E-11 5.0E-03 1.6E-08 

Lead 1.7E-07 1.8E-10 
TH-TOTAL 9.1E-09 9.4E-12 
2-Methylnaphthalene 2.0E-09 2.OE-12 

Compound Conc'ninMilk (mglL) Intake RfDo Risk I 
Arsenic 1.10E-07 4.5E-10 3.0E-04 1.5E-06 
Beryllium 7.22E-11 3.OE-13 5.0E-03 5.9E-11 
Dibenzo(a,h)anthracene 0 1.98E-06 8.1E-09 
Lead ' 1.428-07 5.8E-10 
TH-TOTAL 7.60E-09 3.1E-11 
2-Methylnaphthalene 6.22E-10 2.6E-12 

1.4E-05 
1.7E-08 

Total Pathway: 1.3E-05 

Total Rad + Chem 1.3E-05 

Total Pathway: 1 SE-06 

Total Rad + Chem 1 . 5 E - 0 6 7 1  

FER\CRUZRI\ABQ\IFBFOFRF.XLS\6/6194; I I : 14 PM 



TABLE B.3.3-7(b) 
-CURRENT OFT-PROPERTY CHILD 

INACTIVE FLYASH PILE: BEEF AND MILK (DUST AFFECTED) 
CARCINOGENIC RISK 

1.18E-08 1.7E-05 2.2E-10 3.7E-1: 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

7.41E-10 4.5E-08 
2.06E-10 1.3E-08 
1.278-05 7.7E-04 
9.198-06 5.6E-04 
1.14E-04 7.0E-03 
2.42E-07 1 SE-05 
1.20E-06 7.3E-05 
1.02E-06 6.2E-05 
2.69E-05 1.6E-03 
1.83E-06 l.lE-04 
2.76E-05 1.7E-03 

2.2E-10 
2.3E-10 
7.8E-10 

1E-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

9.9E-18 PU-238 
2.9E-18 PU-2391240 
6.OE-13 RA-226 
5.6E-14 RA-228 
2.5E-13 SR-90 
8.1E-16 TH-228 
9.5E-16 TH-230 
l.lE-14 TH-232 
2.6E-14 U-234 
1.8E-15 U-235/236 
4.7E-14 U-238 

1.48E-10 2.1E-07 
4.llE-11 5.9E-08 
2.28E-05 3.3E-02 
1.658-05 2.48-02 
5.71844 8.1E-01 
2.02E-07 2.9E-04 
1 .WE46 1.4E-03 
8.478-07 1.2E-03 
8.068-05 1.2E-01 
5.50E-06 7.8E-03 
8.27E-05 1.2E-01 

2.2E-10 
2.3E-10 
7.8E- 10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

4.7E-li 
1.4E-li 
2.5E-11 
2.4E- 11 
2.9E-11 
1.6E-14 
1.9E-14 
2.lE-12 
1.8E-12 
1.3E-12 
3.3E- 12 

I I  

Total Pathway: 1.OE-12 Total Pathway: 6.3E-11 

8 1.3E-11 4 

1.71E-07 2.7E-11 1.42E-07 5.3E-10 
9.128-09 1.4E-12 7.60E-09 2.8E-11 TH-TOTAL 

2-Methylnaphthalene 1.97E-09 3.1E-13 2-Methylnaphthalene 6.22E-10 2.38-12 

Lead 

Total Pathway: 8.3E-09 Total Pathway: 5.5E-OE 

Total - 
5.58-15 
5.6E- I7 
1.6E-17 
2.6E-11 
2.48-12 
3.OE-11 
1.7E-14 
2.OE-14 
2.2E-13 
1.9E-12 
1.3E-13 
3.48-12 

1.7E-09 

6.1E-08 
5.6E-I 1 

Total Rad + Chem 8.3E-09 Total Rad + Chem 5 . 5 E - 0 8 7 1  

FER\CRUZRI\ABQ\IFBFOFRC.XLS\6/6/94; I 1  : 14 PM 



TABLE B.3.3-7m) 
(continued) 

U-238 2.8E-05 1.7E-03 

I 
Total Pathway: 

Chemic: 
IngesrionIBeef 

Arsenic 3.78-06 6 8E-09 3.0E-04 2.3E-05 

Dibenzo(a,h)anthracene 6.38-06 1.2E-08 

Compound Conc'n in Beef (mglkg) RfJo Hazard 

Beryllium 8.0E-08 1.5E-10 5.0E-03 3.0E-08 

Lead 1.7E-07 3.2E-10 
TH-TOTAL 9.1E-09 1.7E-11 
2-Methylnaphthalene 2.0E-09 3.68-12 

NONCARCINOGENIC HAZARD 
H 

t IngestiodMilk 
Compound Conc'n inMilk (pCi/L) && RfDo 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.18E-08 
1.48E-10 
4.1 1E-11 
2.28E-05 
1.65E-05 
5.71E-04 
2.02E.47 
1 .WE46 
8.47E-07 
8.06E-05 
5 SOE-06 
8.27E-05 

1.7E-05 
2.1E-07 
5.9848 
3.3E-02 
2.4E-02 
8.1E-01 
2.9E-04 
1.4E-03 
1.2E-03 
1.2E-01 
7.8E-03 
1.2E-01 

I 
Total Pathway: 2.3E-05 

Total Rad + Chem 2.3E-05 

I 
Total Pathway: 

Arsenic 1.10E-07 4.8E-09 3.0E-04 1.6E-05 

Dibenzo(a,h)anthracene 1.98E-06 8.6E-08 
1.42E-07 6.2E-09 

Beryllium 7.228-11 3.1E-12 5.OE-03 6.3E-10 

TH-TOTAL 7.60E-09 3.3E-10 
2-Methylnaphthalene 6.22E-10 2.7E-11 

I 
Total Pathway: 1.6E-05 

FER\CRUZRI\ABQ\IFBFOFRC.XLS\6/6/94; 1 I :  14 PM 

Total - 

3.9845 
3 .OE-08 

Total Rad + Chem 1.6E-05 



TABLE B.3.3-8(a) 

CURRENT OFF-PROPERTY FARMER 
INACTIVE FLYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 

CA 

Compound 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

Conch-Vea. (pCi/k@ - Intake 
2.38848 4.7E-02 
1.43E-08 2.8E-02 
3.70E-09 7.3E-03 
3.58E-07 7.1E-01 

, 3.96E-07 7.8E-01 
4.67847 9.2E-01 
4.778-07 9.4E-01 
4.98847 9.8E-01 
4.19E-07 8.3E-01 
1.52E-06 3.OE+00 
1.04E-07 2.0E-01 
1.56E-06 3.1E+00 

2.2E-10 
2.2E- 10 
2.3E-10 
7.8E- 10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

Risk - 
1 .OE-1 1 
6.2E- 12 
1.7E-12 
5.5E-10 
7.8E-11 
3.3E-11 
5.2E-11 
1.3E-11 
1.4E-10 
4.8E-11 
3.3E- 12 
8.6E-11 

Total Pathway: 1 .OE-09 

Dibenzo(a.h)anfhracene 3.87E-07 4.3E-10 7.3E+00 3.1E-09 
4.49E-06 4.98-09 
3.76E-06 4 1E-09 

2-Methylnaphthalene 9 65E-08 l.lE-10 

Total Pathway 1.9E-0)I 

ICINOGENIC RISK 

IngestionlFmit 
- R i s k  Compound 

NP-237 
PU-238 
PU-239/240 
UA-226 
RA-228 
SR-90 
M-228 
M-230 
M-232 
U-234 
U-2351236 
U-238 

~~ 

Conc'n-Fmit (pCi/k@ & 
2.38E-08 2.5E-02 
1.43E-08 1 SE-02 
3.70E-09 3.9843 

. 3.58847 3.7E-01 
3.928-07 4.1E-01 
4.66E-07 4.9E-01 
4.64E-07 4.8E-01 
4.98847 5.2E-01 
4.19E-07 4.4E-01 
1.528-06 1.6E+00 
1.04E-07 l.lE-O1 
1.56E-06 1.6E+00 

2.2E-10 5.5E-12 
2.2E-10 3.3E-12 
2.3E-10 8.9E-13 
7.8E-10 2.9E-10 
1.OE-10 4.1E-11 
3.6E-11 1.8E-11 
5.5E-11 2.7E-11 
1.3E-11 6.8E-12 
1.7E-10 7.4E-11 
1.6E-11 2.5E-11 
1.6E-11 1.7E-12 
2.8E-11 4.6E-11 

I 
Total Pathway: 5.4E-10 

a1 Risk 
IngestionlFmit 

Compound Conch-Fmit (malkg) & Risk 
Arsenic 7.23E-06 4.2E-09 1.8E+00 7.4E-09 
Beryllium 4.29E-07 2.5E-10 4.3E+00 l.lE-09 
Dibcnzo(a.h)anfhraccne 3.85E-07 2.2E-10 7.3E+00 1.6E-09 
Lead 4.49E-06 2.6849 

3.76E-06 2.2E-09 
~ ~ ~ ~ a ~ h t h a l e n e  9.65E-08 5.6E-11 

I 
Total Pathway: 1 .OE-OE 

1.6E-11 
9.58-12 
2.68-12 
8.4E-YO 
1.2E-10 
5.1E-11 
7.8E-11 
2.OE-11 
2.1E-10 
7.3E-11 
5 .OE- 12 
1.3E-10 

2.1 E-08 
3.1E-09 
4.7849 

Total Rad + Chem 2.0E-08 
, w  

Total Rad + Chem l.lE-08 % &  

$ 
"2 z 

FER\CRU2RI\ABQ\IVGOFRF.XLS\6/5/94: 8:21 PM 



TABLE B.3.3-8(a) 
(continued) 

NONCARCINOGENIC HAZARD 

IngestiodVegetables 
Compound Conch-Veg. (pCi/k& Intake RtD(o) Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-23.51236 
U-238 

2.4E-08 4.7E-02 
1.4E-08 2.8E-02 
3.7E-09 7.38-03 
3.6E-07 7.1E-01 
4.0E-07 7.8E-01 
4.7E-07 9.2E-01 
4.88-07 9.4E-01 
5.0E-07 9.8E-01 
4.2E-07 8.3E-01 
1.5E-06 3.OE+00 
1.0E-07 2.0E-01 
1.6E-06 3.1E+00 

2.38E-08 
1.43E-08 
3.70E-09 
3.58E-07 
3.92E-07 
4.66E-07 
4.64E-07 
4.988-07 
4.19E-07 
1 S2E-06 
1.04E-07 
1 S6E-06 

2.5E-02 ' 

1 SE-02 
3.9E-03 
3.7E-01 
4.1E-01 
4.9E-01 
4.8E-01 
5.2E-01 
4.4E-01 
1.6E+00 
1.1E-01 
1.6E+00 

Total Pathway: Total Pathway: 

IngestionNegetables 

Arsenic 7.28-06 8.0E-09 3.OE-04 2.78-05 
Compound Conch-Veg. (mglka) Intake RfDo Hazard * 

Beryllium 4.3E-07 4.7E-10 5.0E-03 9.5E-08 
Dibenzo(a. h)anthracene 3.9E-07 4.3E-10 
Lead 4.5E-06 4.9E-09 
TH-TOTAL 3.8E-06 4.1E-09 
2-Methylnaphthalene 9.6E-08 l.lE-10 

I I 
Total Pathway: 2.7E-05 

4.29E-07 2.5E-10 5.0E-03 5.0E-08 
Dibenzo(a.h)anthracene 3.85847 2.2E-10 

4.498-06 2.68-09 
3.76E-06 2.28-09 

2-Methylnaphthalene 9.65848 5.6E-11 

Total Pathway: I .4E-0! 

Total - 

4.1E-05 
1.4E-07 

Total Rad + Chem 2.7E-05 Total Rad + Chem 1.4E-05 
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TABLE B.3.3-8@) 
CURRENT OFT-PROPERTY CHILD 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE (DUST AFFECTED) 
CARCINOGENIC RISK 

IngestionlVegetables I I  IngestionlFmit 
- Risk 1 I Compound Conc'n-Fruit(pCi/k& Intake Risk Compound 

VP-237 
PU-238 
PU-2391240 
RA-226 
FA-228 
SR-90 
111-228 
M-230 Ir 

M-232 
U-234 
U-2351236 
U-238 

Conch-Vea. (pCilkd - Intake 
2.38E-08 2.0E-03 
1.43E-08 1.2E-03 
3.70E-09 3.1E-04 
3.58E-07 3.0E-02 

, 3.96E-07 3.3E-02 
4.67E-07 3.9E-02 
4.778-07 4.0E-02 
4.988-07 4.2E-02 

1.52E-06 1.3E-01 
1 ME-07 8.7E-03 
1.568-06 1.3E-01 

4.19E-07 3.58-02 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-I 1 

4.48-13 
2.6E-13 
7.2E- 14 
2.3E-11 
3.3E-12 
1.4E-12 
2.2E-12 
5.4E-I? 
6.OE- 12 
2.OE- 12 
1.4E-12 
3.7E-12 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

I 

2.38E-08 
1.438-08 
3.70E-09 
3.588-07 
3.928-07 
4.668-07 
4.64E-07 
4.98E-07 
4.19E-07 
1.528-06 
1.04E-07 
1 S6E-06 

3.1E-03 
1.8E-03 
4.88-04 
4.6E-02 
5.0E-02 
6.0E-02 
6.0E-02 
6.48-02 
5.4842 
2.0E-01 
1.3E-02 
2.0E-01 

2.2E-10 6.7E-13 
2.2E-10 4.OE-13 
2.3E-10 l.lE-13 
7.8E-10 3.6E-11 
1.OE-10 5.OE-12 
3.6E-11 2.28-12 
H E - I  1 3.38-12 
1.3E-11 8.38-13 
1.7E-10 9.28-12 
1.6E-11 3.1E-12 
1.6E-11 2.1E-13 
2.8E-11 5.68-12 

I ,  I 

Total Pathway: 4.4E-11 Total Pathway: 6.7E-11 

IngestionlVegetables 
Compound Conch-Vea. (mglkg) - Intake w Risk 

Arsenic 7.23E-06 1.6E-09 1.8E+00 2.8E-09 
Beryllium 4.29E-07 9.4E-11 4.3E+00 4.OE-10 
Dibenzo(a.h)anthracene 3.878-07 8.5E-11 7.3E+00 6.2E-10 
Lead 4.49E-06 9.8E-10 
TH-TOTAL 3.76846 8.3E-10 
2-Methylnaphthalene 9.65E-08 2.1E-11 

Total Pathway: 3.8E-0! 

Total Rad + Chem 3.88-09 
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IngestionlFmit 
Compound Conc'n-Fmit (malkd Intake Risk 

Arsenic 7.23E-06 2.4E-09 1.8E+00 4.2E-09 
Beryllium 4.298-07 1.4E-10 4.38+00 6.2E-10 
Dibenzo(a.h)anthracene 3.85847 1.3E-10 7.3E+00 9.4E-10 
Lead 4.49E-06 1.5E-09 
TH-TOTAL 3.76E-06 1.3E-09 
2-Methylnaphthalene 9.658-08 3.2E-11 

I 
Total Pathway: 5.8E-05 

l.lE-12 
6.78-13 
1.8E-13 
5.9E-11 
8.48-12 
3.6E-12 
5.5E- 12 
1.4E-12 
1.5E-11 
5.28-12 
3.58713 
9.3E-12 

7.0E-09 
1 .OE-09 
1.6E-09 

Total Rad + Chem 5.9849 uz! 
r 
z > 



TABLE B.3.3-8(b) 
(continued) 

NOE 

2.4E-08 
1.4E-08 
3.7E-09 
3.6E-07 
4.0E-07 
4.7E-07 
4.8E-07 
5 .OE-07 
4.2E-07 
1 SE-06 
1 .OE-07 
1.6E-06 

2.0E-03 
1.2E-03 
3.1E-04 
3.0E-02 
3.3E-02 
3.98-02 
4.0E-02 
4.28-02 
3.5E-02 
1.3E-01 
8.7E-03 
1.3E-01 

I 
Total Pathway: 

4.3E-07 1.1E-09 5.0E-03 2.2E-0; 
Dibenzo(a.h)anthracene 3.9E-07 9.9E-10 

4.5E-06 l.lE-08 
3.8E-06 9.6E-09 

2-Methylnaphthalene 9.6E-08 2.5E-10 
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lCIN0GENIC HAZARD 

IngestiodFruit 
Compound Conch-Fruit(pCi/kpJ RtD(o) Hazard 

NP-237 2.38E-08 3.1E-03 
PU-238 1.43E-08 1.8E-03 
PU-239/240 3.70E-09 4.8E-04 
RA-226 3.58E-07 4.6E-02 
RA-228 3.92E-07 5.0E-02 
SR-90 4.66E-07 6.0E-02 
TH-228 4.64E-07 6.0E-02 
TH-230 4.98E-07 6.4842 
TH-232 4.19E-07 5.48-02 
U-234 1.528-06 2.0E-01 
U-2351236 1.04E-07 1.3E-02 
U-238 1.568-06 2.0E-01 

Total Pathway: 

II 

hgestiodFruir 
Compound Conc'n-Fruit (mnlkpJ Rfl>o Hazard 

Arsenic 7.238-06 2.88-08 3.0E-04 9.48-05 
Beryllium 4.29E-07 1.7E-09 5.0E-03 3.48-07 
Dibenzo(a.h)anlhracene 3.858-07 1.5E-09 
Lead 4.49E-06 1.8E-08 
TH-TOTAL 3.768-06 1.5E-08 
2-Methylnaphthalene 9.65848 3.8E-10 

~ ~ ~~ 

Total Pathway: 6.2E-05 Total Pathway: 9.5E-01 

1.6E-04 
5.6E-07 

Total Rad + Chem 6.2E-05 Total Rad + Chem 9.5E-05 



TABLE B.3.3-9 
CURRENT USER OF MILK AND MEAT 

INACTIVE FLYASH PILE: BEEF AND MILK (DUST AFFECTED) 

1.18E-08 8.78-05 2.2E-10 1.9E-14 
1.48E-10 l.lE-06 2.2E-10 2.48-16 
4.llE-11 3.0E-07 2.3E-10 7.OE-17 
2.288-05 1.7E-01 7.8E-10 1.3E-10 
1.658-05 1 .2E-0)1 1.OE-10 1.2E-11 
5.718-04 4.2E+00 3.6E-ll 1.5E-10 
2.02E-07 1.5E-03 5.5E-ll 8.2E-14 
1.00E-06 7.4E-03 1.3E-11 9.6E-14 
8.47847 6.28-03 1.7E-10 l.lE-12 
8.068-05 5.9E-01 1.6E-11 9.58-12 
5.50E-06 4.08-02 1.6E-I1 6.58-13 
8.27E-05 6.1E-01 2.8E-11 1.7E-11 

P Total Pathway: 3.OE-I 1 Total Pathway: 3.2E-10 

IngestiodBeef 
Compound Conc'n in Beef (mglkg) Intake Risk 

Arsenic 3.68E-06 3.8E-09 1.8E+00 6.6E-09 

Dibenzo(a.h)anthracene ~ 6.25E-06 6.4E-09 7.3E+00 4.7E-08 
Beryllium 8.02E-08 8.28-11 4.3E+00 3.58-10 

Lead 1.71E-07 1.8E-10 
TH-TOTAL 9.12E-09 9.4E-I2 
2-Methylnaphthalene 1.97E-09 2.OE-12 

Total Pathway: 5.4E-01 

Total Rad + Chem 5.4E-08 

cal Risk 
\ 

IngestiodMilk 
Compound Conc'n in Milk (malL) Risk 

Arsenic 1.10E-07 4.5E-10 1.8E+00 7.9E-10 
Beryllium 7.22E-11 3.OE-13 4.3E+00 1.3E-12 
Dibenzo(a. h)anthracene 1.988-06 8.1E-09 7.3E+00 5.9E-08 
Lead 1.42E-07 5.8E-10 
TH-TOTAL 7.60E-09 3.1E-11 
2-Methylnaphthalene 6.22E-10 2.6E-12 

7.28-14 
5.4E- 16 
1.6E-16 
1.5E-10 
1.4E-I 1 
1.6E-10 
1.1E-13 
1.2E-13 
1.4E-12 
1 .OE-1 1 
7.OE- I3 
1.8E-I 1 

7.4E-09 

l.lE-07 
3.6E- 10 

Total Pathway: 6.0E-08 

Total Rad + Chem 6.0E-08- 
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NONCi 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.3E-07 2.4E-04 
7.4E-10 1.4E-06 
2.1E-10 3.8E-07 
1.3E-05 2.3E-02 
9.2E-06 1.7E-02 
l.lE-04 2.1E-01 
2.4E-07 4.4E-04 
1.2E-06 2.2E-03 
1 .OE-06 1.9E-03 
2.7E-05 4.9E-02 
1.8E-06 3.4E-03 
2.8E-05 5.1E-02 

I 
Total Pathway: 

IngestiodBeef 

Arsenic 3.7E-06 3.8E-09 3.0E-04 1.3E-05 

Dibenzo(a,h)anthracene 6.3E-06 6.4E-09 

Compound Conch in Beef (mnlkg) Intake RfDo 

Beryllium 8.0E-08 8.2E-11 5.0E-03 1.6E-08 

Lead 1.7E-07 1.8E-10 
TH-TOTAL 9.1E-09 9.4E-12 
2-Methylnaphthalene 2.0E-09 2.OE-12 

1 I 
Total Pathway: 1.3E-05 

TABLE B.3.3-9 
(continued) 

ZCINOGENIC HAZARD 
Hazard 

IngestiodMilk 
compound Conc'ninMilk(uCi/L) RfDo 

NP-237 
PU-238' 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.18E-08 8.7E-05 
1.48E-10 l.lE-06 
4.l lE-I1 3.0E-07 
2.28E-05 1.7E-01 
1.65E-05 1.2E-01 
5.71E-04 4.2E+00 
2.02E-07 1 SE-03 
1.00E-06 7.4E-03 
8.47E-07 6.2E-03 
8.06E-05 5.9E-01 
5.50E-06 4.0E-02 
8.27E-05 6.1E-01 

Total Pathway: 

l.10E-07 4.5E-10 3.0E-04 1.5E-06 
7.22E-11 3.OE-13 5.0E-03 5.9E-11 

Dibenzo(a,h)anthracene 1.98846 8.1E-09 
1.428-07 5.8E-10 
7.60849 3.1E-11 

2-Methylnaphthalene 6.22E-10 2.6E-12 

Total Pathway: 1.5E-0( 

1.4E-05 
1.7E-08 

Total Rad + Chem 1.3E-05 Total Rad + Chem 1.5E-06)- 
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TABLE B.3.3-10 
CURRENT, GROUNDS~CEEPER 

INACTIVE FLYASH PILE: SURFACE SOIL 

Inhalation of ParticulateslSoil 

Arsenic 1.47847 1.4E-09 1.5E+01 2.2E-08 
Beryllium 1.01E-08 9.9E-11 8.4E+00 8.3E-10 
Dibeneo(a.h)anthracene 9.778-09 9.6E-11 6.1E+00 5.8E-10 
Lead 1.06E-07 1 .OE-09 
TH-TOTAL 9.50E-08 9.3E-10 

Compound Conch (mn/kP,) Intake - Risk 

2-Methylnaphthalene 7.10E-10 6.9E-12 

I 

Carcinoger 

8.798-06 1.5E-01 7.0E-09 l.lE-09 
9.95E-06 1.7E-01 6.9E-10 1.2E-10 
3.86E-06 6.88-02 6.2E-11 4.2E-12 
1.20E-05 2.1E-01 7.8E-08 1.6E-08 
1.23E-05 2.2E-01 2.9E-08 6.28-09 
1.03E-05 1.8E-01 l.lE-07 2.OE-08 
3.84845 6.7E-01 2.68-08 1.7E-08 
2.67846 4.7E-02 2.58-08 1.2E-09 
3.948-05 6.9E-01 5.2E-08 3.6E-08 

IngestiodSoil 

Arsenic 3.32E+01 1.6E-06 1.8E+00 2.8E-0t 
Beryllium 2.278+00 l.lE-07 4.3E+00 4.8E-0); 
Dibenzo(a,h)anthracene 2.2OE+00 l.lE-07 7.3E+00 7.9E-0; 
Lead 2.39E+01 1.2E-06 
TH-TOTAL 2.14E+01 1.0E-06 

Comuound Conch (mnlkd W w Risk 

2-Methylnaphthalene I .60E-01 7.8E-09 

c Risk 

Compound 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
'Ill-228 
'Ill-230 
'Ill-232 
U-234 
U-2351236 
U-238 

COnC'n (DCUP,) Intake 
1.37E-01 1.2E+01 
8.10E-02 7.1E+00 
2.10E-02 1.8E+00 

1.98E+00 1.7E+02 
2.24E+00 2.OE+02 

8.70E-01 7.6E+01 
2.71E+00 2.4E+02 
2.77E+00 2.48+02 
2.33E+00 2.OE+02 
8.65E+00 7.6E+02 

6.02E-01 5.3E+01 
8.878+00 7.8E+02 

w 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-I 1 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-I1 
1.6E-I I 
2.8E-I 1 

- Risk 
2.68-09 
1.6E-09 

1.4E-07 
2.0E-08 
2.7E-05 

3.28-09 
3.5E-08 
1.2E-08 

2.2E-08 

4 .2~- i a  

1 . 3 ~ 4 ) ~  

8.4E-1C 

Total Pathway: 9.9E-08 Total Pathway: 2.5847 

Total Rad + Chem 1.2E-07 Total Rad + Chem 4.4E-06 

FER\CRU2RI\ABQ\IFSLGK.XLS\6/5/94; 8:24 PM 



Car 

'TABLE B.3.3-10 
(continued) 

I Not applicable 

Total Pathway: 

ogenic Risk 

External Radiation/Soil 
Compound Intake jt& 

PU-238 6.5E-02 2.8E-11 1.8E-12 
NP-237 l.lE-O1 4.3E-07 4.7E-08 

PU-239/24 1.7E-02 2.7E-11 4.5E-13 
RA-226 1.6E+00 6.0E-06 9.5E-06 
RA-228 1.8E+00 2.9E-06 5.2E-06 
SR-90 7.0E-01 
TH-228 2.2E+00 5.6E-06 1.2E-05 
TH-230 2.2E+00 5.4E-11 1.2E-10 
TH-232 1.9E+00 8.5E-06 1.6E-05 
U-234 6.9E+00 3.OE-11 2.1E-1C 
U-235/236 4.8E-01 2.4E-07 1.2E-07 
U-238 7.1E+00 3.6E-08 2.6E-037 

I 
Total Pathway: 4.3E-05 

Chemical Risk 
Dermal ContacUSoil I I  External Radiation/Soil 

Compound intake SF(derm1 Risk I ICompound Risk 
Arsenic 9.3E-08 1.8E+00 1.7E-07 
Beryllium 6.4E-08 4.8E-07 

Lead 6.7E-07 

2-Methylnaphthalene 1.4E-07 

Dibenzo(a,h)anthracene 7.9E-07 

TH-TOTAL 

Total Pathway: 1.4E-06 

Total Rad + Chem 1.4E-06 

Not applicable 

Total Pathway: 

Total 

5.0E-08 
1.8E-09 

9.6E-06 
5.2E-06 
2.7E-09 
1 .?E45 
9.5E-09 
1.6E-05 
3 .OE-08 
1.2E-07 
3.1E-07 

4.9E-10 

3.0E-06 
9.6E-07 
1.6E-06 

Total Rad + Chem 4.3E-05 



TABLE B.3.3-10 
(continued) 

Non-carcinogenic Hazard 

Inhalation of PaniculateslSoil 
Compound Conc'n inAir(pCilm3 Intake RfDo Hazard 

NP-237 6.088-07 l.lE-02 
PU-238 3.60847 6.3E-03 
PU-2391240 9.32E-08 1.6E-03 
RA-226 8.79846 1.5E-01 
RA-228 9.95E-06 1.7E-01 
SR-90 3.86E-06 6.88-02 
M-228 1.20E-05 2. IE-01 
W-230 3.238-05 2.2E-01 
~ ~ - 2 3 2  1.03E-05 1.8E-01 
U-234 3.84E-05 6.7E-01 
U-2351236 2.67E-06 4.78-02 
U-238 3.94E-05 6.9E-01 

I 

Total Pathway: 

c c c 
&3 

. i A  w 

46 
c 
Y Y Y 

VI 
00 

FER\CRU2RI\ABQ\IFSLGK.XLS\6/5/94; 0:24 PM 

Ingestioddoil 
Compound Conc'n (pCil& - Intake RfDo Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.37E-01 1.2E+01 
8.10E-02 7.1E+00 
2.10E-02 1.8E+00 

1.98E+00 1.7E+02 
2.248+00 2.OE+02 

8.70E-01 7.6E+01 
2.71E+00 2.4E+02 
2.77E+00 2.4E+02 
2.33E+00 2.OE+02 
8.65E+00 7.6E+02 

6.02E-01 5.3E+01 
8.87E+00 7.88+02 

Total Pathway: 

1.01E-08 2.8E-10 2 27E+00 3 1E-07 5 OE-03 628-05 
Dibenzo(a.h)anthracene 9.77E-09 2.7E-10 Dibenzo(a.h)anthracene 2 20E+00 3.OE-07 

1.06E-07 2.9E-09 2 39E+01 3 3E-06 
9.50E-08 2.68-09 2.14E+01 2.9E-06 

2-Methylnaphthalene 7 10E-10 19E-I1 2-Methylnaphthalene 1.60E-01 2.2E-08 

I I I  
Total Pathway: Total Pathway: 1.5E-02 

Total Rad + Chem Total Rad + Chem 1.5E-02 



TABLE B.3.3-10 
(continued) 

Non-car 
Radiation Ha 

Dermal Contact/Soil 

Not applicable 

Total Pathway: 

Chemical Ha 
Dermal Confact/Snil 

Intake RfD(derm) Hazard Compound - 
Arsenic 2.6E-07 2.9E-04 9.2E-04 
Beryllium 1.8E-07 5.OE-05 3.6E-03 
Dibenzo(a, h)anthracene 
Lead 1.9E-06 

2-Methylnaphthalene 3.8E-07 
TH-TOTAL 

1 FER\CRU2RI\ABQ\lFSLGK.XL.S\6/5/94; 8:24 PM 

rogenic Hazard 

m R f D ( e ) -  
l.lE-O1 
6.5E-02 
1.7E-02 

1.6E+00 
1.8E+00 
7.0E-01 

2.2E+00 
2.2E+00 
1.9E+00 
6.9E+00 
4.8E-01 

7.1E+00 

Total Pathway: 

External RadiatinnlSnil 
~~~ 

Compound RfDo Hazard 

Not applicable 

1.6E-02 
3.6E-03 

Total Pathway: 4.5E-03 Total Pathway: 

Total Rad + Chem 4.5E-03 Total Rad + Chem 



TABLE B.3.3-1l(a) 
INACTIVE FLYASH PILE: SURFACE SOIL 

FUTURE OFF-PROPERTY FARMER (Federal Ownership) 
Carcinogenic Risk 

2.92E-08 3.4E-03 3.9E-08 1.3E-10 
7.56E-09 8.8E-04 3.8E-08 3.3E-11 
7.11E-07 8.2E-02 7.OE-09 5.8E-10 
8.07E-07 9.4E-02 6.9E-10 6.5E-11 
3.13E-07 3.6E-02 6.2E-11 2.2E-12 
9 768-07 1.1E-01 7.88-08 8.88-09 
9.97E-07 1.2E-01 2.9E-08 3.4E-09 
8.39E-07 9.78-02 l.lE-07 l.lE-08 
3.11E-06 3.6E-01 2.6E-08 9.4E-09 

3.198-06 3.7E-01 5.2E-08 1.9E-08 
2.12E-07 2.5E-02 2.5E-08 6.1E-10 

1.6E-10 
1.3E-10 
3.3E-11 
5.8E- 10 
6.5E-11 
2.2E- 12 
8.88-09 
3.4E-09 
l.lE-08 
9.48-09 

1.9E-08 
6.1E-10 

Total Pathway: 5.3E-08 

Chemical Risk 
Inhalation of ParticulateslSoil 

Compound Conc'n (malm3) - Intake Risk 
Arsenic 
Beryllium 
Dibenzo(a.h)anthracene 
Lead 

2-Methylnaphthalene 
TH-TOTAL 

1.20E-08 7.8E-10 1.5E+01 1.2E-08 
8.18E-10 5.3E-11 8.4E+00 4.5E-10 
7.74E-10 5.OE-11 6.1E+00 3.1E-10 
8.61E-09 5.6E-10 
7.53E-09 4.9E-10 
5.63E-11 3.6E-12 

1.2E-08 
4.5E-10 
3.1E-10 

Total Pathway: 1.2E-08 . 

Total Rad + Chem 6.5E-08 

FER\CRUZIU\ABQ\IFSLOFFF.XLS\6/5/94; 8:24 PM 



TABLE B.3.3-ll(a) 
(continued) 

Non-carcinogenic Hazard 

I Radiation Hazard 
I Inhalation of ParticulateslSoiI 
I Compound ' Conc'n in Air (pCilm3) Intake 
NP-237 
PU-238 
PU-239/240 
RA-226 
FA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

4.82E-08 5.6E-03 
2.928-08 3.4E-03 
7.56849 8.8E-04 
7.11E-07 8.2E-02 
8.07E-07 9.4E-02 
3.13E-07 3.6E-02 
9.76E-07 l.lE-O1 
9.97E-07 1.2E-01 
8139E47 9.7842 
3.11E-06 3.6E-01 
2.12E-07 2.5E-02 
3.19E-06 3.7E-01 

Total Pathway: 

1.20E-08 7.8E-10 
8.18E-10 5.3E-11 

Dibenzo(a, h)anthracene 7.74E-10 5.OE-11 
8.61849 5.6E-10 
7.53E-09 4.9E-10 

2-Methylnaphthalene 5.63E-11 3.6E-12 

FER\CRU2RI\ABQ\IFSLOFFF.XL.S\6/5/94; 8:24 PM 

Total Pathway: 

Total Rad + Chem Total: I 1 
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TABLE B .3.3-11 (b) 
INACTIVE FLYASH PILE: =ACE SOIL 

FUTURE OFF-PROPERTY RESIDENT CHILD (Federal Ownership) 
Carcinonenic Risk .. 

Radiation Risk 
Inhalation of ParticulateslSoil 

Compound Conc'n in Air(pCilrn3) & m Risk 
NP-237 4.828-08 1.OE-04 2.9E-08 2.9E-12 
PU-238 2.92E-08 6.1E-05 3.9E-08 2.4E-12 
PU-2391240 7.56849 1.6E-05 3.8848 6.OE-13 
RA-226 7.11E-07 1.5E-03 7.0E-09 I.OE-11 
RA-228 8.078-07 1.7E-03 6.9E-10 1.2E-12 
SR-90 3.138-07 6.68-04 6.2E-11 4.1E-14 
TH-228 9.76E-07 2.0E-03 7.88-08 1.6E-10 
TH-230 9.97E-07 2.1E-03 2.9848 6.1E-11 
TH-232 8.39E-07 1.8E-03 1.1E-07 1.9E-10 
U-234 3.11E-06 6.58-03 2.6E-08 1.7E-10 
U-2351236 2.12E-07 4.58-04 2.5E-08 1.lE-11 
U-238 3.198-06 6.78-03 5.2E-08 3.5E-10 

Total Pathway: 9.6E-10 

Chemical Risk 
Inhalation of Particulatec/Soil 1 

Arsenic 
Beryllium 
Dibenzo(a.h)anthracene 
Lead 

2-Methylnaphthalene 
TH-TOTAL 

i & m  Compound Conc'n (mglrn3) 
1.20E-08 6.6E-11 1.5E+01 9.9E-10 
8.18E-10 4.5E-12 8.4E+00 3.8E-11 
7.74E-10 4.28-12 6.1E+00 2.6E-11 
8.61E-09 4.7E-11 
7.53849 4.1E-11 
5.638-11 3.1E-13 

FER\CRUZRI\ABQ\IFSLOFCF.XU\6/5/94; 8 2 5  PM 

2.9E-32 
2.4E-12 
6.OE- 13 
1 .OE-l1 
1.2E-12 
4.1E-14 
1.6E-IO 
6.1E-11 
1.9E-10 
1.7E-10 
1.lE-11 
3.5E- 10 

9.9E-10 
3.8E-11 
2.6E-11 

Total Pathway: 1 .OE-09 

Total Rad + Chern 2.0E-09 Total: 2.0E-09 



NP-237 . 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

TABLE B.3.3-llm) 
(continued) 

Non-carcinogenic Hazard 

4.82E-08 1.0E-04 
2.92E-08 6.1E-05 
7.56E-09 1.6E-05 
7.11E-07 1.5E-03 
8.07E-07 1.7E-03 
3.13E-07 6.6E-04 
9.76E-07 2.0E-03 
9.97E-07 2.1E-03 

3.11E-06 6.5E-03 
2.12E-07 4.5E-04 
3.19E-06 6.7E-03 

8.39E-07 1.8E-03 

Total Pathway: 

Chemical Hazard 
Inhalation of Particulares/Soil 

Compound Conc'n (mgIm3) - Intake RtD(I) 
Arsenic 1.20E-08 7.7E-10 . 

Belyllium 8.18E-10 5.2E-11 
Dibenzo(a,h)anthracene ' 7.74E-10 4.9E-11 
Lead 8.6 1 E-09 5.5E- 10 
TH-TOTAL 7.53E-09 4.8E-10 
2-Methylnaphthalene 5.63E-11 3.6E-12 

Total - 

Total Pathway: 

Total Rad + Chem Total: I 3 

FER\CRUZRI\ABQ\IFSLOFCF.XI-S\6/5/94; 8:25 PM 



I .. . 

TABLE B.3.3-11(~) 
INACTIVE FLYASH PILE: SURFACE SOIL 

FUTURE OW-PROPERTY FARMER (Private Ownership) 
Carcinogenic Risk 

Inhalation of ParticulateslSoil 
Compound Conc’n in Air (pCilm3) & w - Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 ’ 

U-234 
U-2351236 
U-238 

4.82E-08 
2.92E-08 
7.56E-09 
7.11E-07 
8.07E-07 
3.138-07 
9.76E-07 
9.97E-07 
8.39E-07 
3.11E-06 
2.12E-07 
3.19E-06 

5.6E-03 
3.4E-03 
8.8E-04 
8.28-02 
9.4E-02 
3.6E-02 
l.lE-O1 
1.2E-01 
9.7E-02 
3.6E-01 
2.5E-02 
3.7E-01 

2.9E-08 
3.9E-08 
3.88-08 
7.0E-09 
6.9E- 10 
6.2E-11 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
5.28-08 

1.6E-10 
1.3E-10 
3.3E-11 
5.8E-10 
6.5E-11 
2.28-12 
8.8E-09 
3.4E-09 
l.lE-08 
9.4E-09 

1.9E-08 
6.1E-10 

Total Pathway: 5.38-08 

Inhalat~on of Pa~ticulateslSo~l 
Compound Conc’n (rnglm3) & w &  

Arsenic 1.20E-08 7.8E-10 1.5E+01 1.2E-08 
Beryllium 8.18E-10 5.3E-11 8.4E+00 4.5E-10 
Dibenzo(a,h)anthracene 7.74E-10 5.OE-11 6.1E+00 3.1E-10 
Lead 8.61E-09 5.6E-10 
TH-TOTAL 7.53E-09 4.9E-10 
2-Methylnaphthalene 5.63E-11 3.68-12 

1.6E-10 
1.3E-10 
3.3E-11 
5.8E-10 
6.5E-11 
2.2E-12 
8.88-09 
3.4E-09 
l.lE-08 
9.4E-09 

1.9E-08 
6.1E-IO 

1.2E-08 
4.5E-10 
3.1E-10 

FER\CRU2RI\ABQ\IFSLOFFP.XLS\6/5/94; 8:25 PM 

I I 

Total Pathway: 1.2E-08 

Total Rad + Chem 6.5E-08 

e 



TABLE B.3.3-11(~) 
(continued) 

Non-carcinogenic Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226- 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.82E-08 5.6E-03 
2.92E-08 3.4E-03 
7.56E-09 8.8E-04 
7.11E-07 8.2E-02 
8.07E-07 9.4E-02 
3.13E-07 3.6E-02 
9.768-07 1.1E-01 
9.97E-07 1.2E-01 
8.39E-07 9.7E-02 
3.11E-06 3.6E-01 
2.12E-07 2.5E-02 
3.19E-06 3.7E-01 

Total Pathway: 

Chemical Hazard 
Inhalation of ParticulateslSoil 

I 
Compound, Conc'n (m~lm3)  

Arsenic 1.20E-08 7.8E-10 
Beryllium 8.18E-10 5.3E-1 I 
Dibenzo(a, h)anthracene 7.74E-10 5.OE-11 
Lead 8.618-09 5.6E-10 
TH-TOTAL 7.53E-09 4.9E-10 
2-Methylnaphthalene 5.63E-I 1 3.6E-12 

FER\CRUZRI\ABQ\lFSLOFFP.XLS\6/5/94; 8:25 PM 

Total Pathway: 

Total Rad + Chem Total: I 1 



NP-237 
PU-238 
PU-2391240 
RA'226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

Radiation Risk 
Inhalation of ParticulateslSoil 

ComDound Conc'n in Air (pCilm3) w - Risk 

TABLE ~ .3 .3 - i i (d )  
INACTIVE FLYASH PILE: SLTRFACE SOIL 

FUTURE OFF-PROPERTY RESIDENT CHILD (Private Ownership) 
C'nrrinnoPnir Rick 

Total 

4.828-08 1 .OE-04 
2.92E-08 6.1E-05 
7.56E-09 1.6E-05 
7.11E-07 1.5E-03 
8.078-07 1.7E-03 
3.13E-07 6.68-04 
9.76E-07 2.0E-03 
9.97E-07 2.1E-03 
8.39E-07 1.8E-03 
3.11E-06 6.5E-03 
2.12E-07 4.5E-04 
3.19E-06 6.7E-03 

2.9848 
3.9E-08 
3.88-08 
7.0E-09 
6.9E- 10 
6.2E-11 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
5.2E-08 

2.9E-12 
2.4E-12 
6.OE-12 
I .OE-lI 
1.2E-12 
4.1E-14 
1.6E-1C 
6.1E-11 
1.9E-1C 
1.7E-1C 
1.1 E-1 1 
3.5E-1C 

Total Pathway: 9.6E-10 

Chemical Risk I 
Inhalation of Particulates/Soil 

ComDound Conc'n (mg/m3) - Intake w - Risk 
Arsenic 
Beryllium 
Dibenzo(a, h)anthracene 
Lead 

2-Me~hylnaphthalene 
TH-TOTAL 

1.20E-08 6.6E-11 1.5E+01 9.9E-10 
8.'18E-10 4.5E-12 8.4E+00 3.8E-11 
7.74E-10 4.2E-12 6.1E+00 2.6E-11 
8.61E-09 4.7E-11 
7.53E-09 4.1E-11 . 
5.638-11 3.1E-13 

9.9E-10 
3.8E-11 
2.6E-11 

Total Pathway: 1 .OE-09 

Total Rad + Chem 2.0E-09 Total: .2.OE-09 

. 

FER\CRU2RI\ABQ\IFSLOFCP.XLS\6/5/94; 8:26 PM 



TABLE B.3.3-ll(d) 
(continued) 

Non-carcinogenic Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.82E-08 
2.92E-08 
7.56E-09 
7.11E-07 
8.07E-07 
3.13E-07 
9.76E-07 
9.97E-07 
8.39E-07 
3.11E-06 
2.12E-07 
3.19E-06 

1 .OE-04 
6.1E-05 
1.6E-05 
1.5E-03 
1.7E-03 
6.6E-04 
2.0E-03 
2.1E-03 
1.8E-03 
6.5E-03 
4.5E-04 
6.7E-03 

0 

I 
Total Pathway: 

Compound Conc'n (mglm3) - Intake RfDo ' 

Arsenic 
Belyllium 
Dibenzo(a,h)anthracene . 
Lead 

2-Methylnaphthalene 
TH-TOTAL 

1.20E-08 7.7E-10 
8.18E-10 5.2E-11 
7.74E-10 4.9E-11 
8.61E-09 5.5E-10 
7.53E-09 4.8E-10 
5.63E-11 3.6E-12 

FER\CRUZRI\ABQ\IFSLOFCP.X~\6/5/94; 8:26 PM 

I Total Pathway: 

Total Rad + Chem Total: I 



TABLE B.3.3-l2(a) 
FUTURE OFF-PROPERTY FARMER (Federal Ownership) 

INACTIVE FLYASH PILE: BEEF AND MILK @USr AFFECTED) 
CARCINOGENIC RISK 

.. 0 

*e2 
G 

*@ 1.18E-08 8.7E-05 2.2E-10 1.9E-14 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.41E-10 1.4E-06 
2.06E-10 3.8E-07 
1.278-05 2.3E-02 
9.19E-06 1.7E-02 
1.14E-04 2.1E-01 
2.42E-07 4.4E-04 
1.20E-06 2.2E-03 
1.02E-06 1.9E-03 
2.69E-05 4.9E-02 
1.83E-06 3.4E-03 
2.76E-05 5.1E-02 

2.2E-10 
2.3E-10 
7. BE- IO 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-I1 
1.6E-ll 
2.8E-11 

3.OE- 16 
8.7E- 17 
1.8E-11 
1.7E-12 
7.58-12 
2.4s-14 
2.9E- 14 
3.2E-13 
7.9E-13 
5.4E-14 
1.4E-I2 

I I 
Total Pathway: 3.OE-11 

IngestiodBeef 

Arsenic 3.68E-06 3.8E-09 1.8E+00 6.6E-09 
Compound Conc'n in Beef (mglkp,) m w Risk 

Beryllium 8.02E-08 8.2E-11 4.3E+00 3.5E-10 
Dibenzo(a, h)anthracene 6.25846 6.4E-09 7.3E+00 4.7E-08 
Lead 1.71E-07 1.8E-10 
TH-TOTAL 9.12E-09 9.48-12 
2-Methylnaphthalene 1.97E-09 2.OE-12 

1 
Total Pathway: 5.4E-08 

Total Rad + Chem 5.4E-08 

FER\CRU2RI\ABQ\IBFOFFFD,XLS\6/6/94; 1 1 : I6 PM 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.48E-10 l.lE-06 
4.1 1E-11 3.0E-07 
2.28845 1.7E-01 
1.65E-05 1.2E-01 
5.718-04 4.2E+00 
2.028-07 1 SE-03 
1 .WE46 7.4E-03 
8.47E-07 6.2E-03 
8.06E-05 5.9E-01 
5.50E-06 4.0E-02 
8.27E-05 6.1E-01 

2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-I 1 
1.6E-11 
2.8E-11 

2.4E-16 
7.OE-17 
1.3E-10 
1.2E-I 1 
1.5E-10 
8.2E-14 
9.6E-I 4 
l.lE-12 
9.5E-12 
6.5E-13 
1.7E-11 

I I 
Total Pathway: 3.2E-10 

cal Risk -. 
IngestiodMilk 

Compound Conc'n in Milk (mglL) Risk 
Arsenic l.10E-07 4.5E-10 1.8E+00 7.9E-10 
Beryllium 7.22E-11 3.OE-13 4.3E+00 1.3E-12 
Dibenzo(a, h)anthracene 1.98E-06 8.1E-09 7.3E+00 5.9848 
Lead 1.42847 5.8E-10 
TH-TOTAL 7.60E-09 3.1E-I 1 
2-Methylnaphthalene 6.22E-10 2.6E-12 

Total Pathway: 6.OE-01 

7.2E-14 
5.4E- 16 
I .6E-16 
1.5E-10 
1.4E-ll 
1.6E-10 
l.lE-13 
1.2E-13 
1.4E-12 
1 .OE-1 1 
7 .OE- 13 
1.8E-11 

7.4E-09 
3.6E- IO 
1.1E-07 



TABLE B.3.3-12(a) 
(continued) 

NONCARCINOGENIC HAZARD 
b a r d  I 

IngestiodMilk 
Compound Conc'n in Milk (pCi/L) Intake R1D(o) Risk 

VP-237 1.18E-08 8.7E-05 
PU-238 1.48E-IO 1.1E-06 
PU-239/240 4.llE-I1 3.0E-07 
RA-226 2.28E-05 1.7E-01 
RA-228 I .65E-O5 1.2E-01 
SR-90  5.718-04 4.2E+00 
T1-I-228 2.028-07 1 .SE-03 
T1-I-230 1.00E-06 7.48-03 
~ ~ - 2 3 2  8.47E-07 6 .2843 
U-234 8.06845 5.9E-01 
U-2351236 5.50E-06 4.0E-02 
U-238 8.27E-05 6.1E-01 

1.3E-05 2.3E-02 
9.2E-06 1.7E-02 
l.lE-04 2.1E-01 
2.4E-07 4.4E-04 
1.2E-06 2.2E-03 
1 .OE-06 1.9E-03 
2.7E-05 4.9E-02 
1.8E-06 3.4E-03 
2.8E-05 5.1E-02 

Total Pathway: 
I 

Total Pathway: 

I Chemical Hazard I 
I IneestiodBeef I IneestiodMilk 

Compound Conc'ninBeef(mg/k& Intake RtD(o) Hazard 
Arsenic 3.7E-06 3.8E-09 3.0E-04 1.3E-05 

Dibenzo(a, h)anthracene 6.3E-06 6.4E-09 
Beryllium 8.0E-08 8.2E-11 5.0E-03 1.6E-08 

Lead 1.7E-07 1.8E-10 
TH-TOTAL 9.1E-09 9.4E-12 
2-Methylnaphthalene 2.0E-09 2.OE-12 

Compound Conc'n in Milk (mg/L) Intake RfDo Risk 
Arsenic l.10E-07 4.5E-10 3.0E-04 1.5E-06 
Beryllium 7.22E-11 3.OE-13 ' 5.0E-03 5.9E-11 
Dibenzo(a, h)anthracene 1.98E-06 8.1E-09 

1.42E-07 5.8E-10 
TH-TOTAL 7.60E-09 3.1E-11 
2-Methylnaphthalene 6.22E-10 2.6E-12 

1.4E-05 
i . 7 ~ - 0 8  

Total Pathway: 1.3E-05 Total Pathway: 1 SE-06 

Total Rad + Chem 1.5E-06-1 Total Rad + Chem 1.3E-05 

FER\CRU2RI\ABQ\IBFOFFFD.XL.S\6/6/94; I I :I6 PM 



TABLE 8.3.3 

iical Rik 
IngestionlMilk 

Comound Conc'n in Milk (rna/L) & Risk 
Arsenic 1.8E+00 

Dibenm(a.h)anthracene 7.3E+00 

TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 
U-TOTAL 1 7 1 E M  7 OE-05 

Beryllium 4 3E+00 

Lcad 2 15E-18 8.88-21 

(continued) 
INACTIVE FLYASH PILE BEEF AND MILK (GROUNDWATER AFFECTED) 

5 04E-06 9 3E-03 2 2E-10 2 OE-1 
2.2E- 10 
2:3E-10 
7.8E- 10 
1 .OE-10 

5.138-03 9.4E+00 3.6E-11 3.4E-1 
5.5E-11 
1.3E-11 
1.7E-IO 

1.40E+00 2.6E+03 1.6E-11 4.1E-t 
7.47EM 1.4E+02 1.6E-11 2.2E-t 

1.5SE+00 2.8E+03 2.8E-11 8.OE-t 
3.438+00 6.38+03 1.3E-12 8.2E-C 

I 
Total Pathway: 1.3E-t 

2 528-18 2 6E-21 

2-Mcfhylnaphthalene 
Tributyl phosphate 

551E-03 57E-06 

L 
Total Pathway: 

Total Rad + Chem 1.3E-M 

FER\CRU2RI\ABQ\lBFOFFRH.XLS\6/6/94: I1:17 PM 

QRCINOGENIC RISK 
on Rk . 

IngestionlMilk 
Compound Conc'n inMilk (DCUL) & Risk 

NP-237 4.72E-M 3.5E-03 2.2E-IO 7.6E-I 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
THj228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
2.3E-10 
7.8E-10 
1.OE-IO 

2.57EM 1.9E+02 3.6E-11 6.8E-C 
5.5E-11 
1.3E-11 
1.7E-10 

4.35E+00 3.2E+04 1.6E-11 5.1E-C 
2.32841 1.7E+03 1.6E-11 2.7E-C 

4.80E+00 3.58+04 2.8E-11 9.9E-C 
4.13E+00 3.OE+W 1.3E-12 3.9E-C 

1 
Total Pathway: 1.6E-t 

I 
Total Pathway: 

Totnl 
Dust & Groundwater 

Affected 

2.88-12 2.9E- 12 
5.4E-16 
1.6E-16 
1.5E-10 
1.4E-11 

7.1E-09 7.38-09 
1.1 E- 13 
1.2E-13 
1.4E-12 

S.SE-07 5.5E-M 
2.98-08 2.9E-08 
l.lE-06 l.lE-06 
4.8E-08 4.88-08 

7.48-09 
3.6E-10 
1.1E-07 

Total Rad + Chcm 1.6E-06 Total: 1.7E-06 1.8E-06 



TABLE B.3.3-12(a) 
(continued) 

INACTIVE FLYASH PILE BEEF AND MILK (GROUNDWATER AFFECTED) 
NONi 

5.1E-03 9.4E+00 

I ? U Total Pathway: 
c1 w 

RCINOGENIC HAZARD 

2.57E-02 1.9E+M 

4.35E+00 3.2E+04 
2.328-01 1.7E+03 

4 80E+00 3.5E+04 

Total Pathway: 

G 
2 

3.OE-04 Arsenic 3 .OE-04 
Beryllium 5 .OE-03 
Dibem(a,h)anthracene 

TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 
U-TOTAL 5.5E-03 5 .7846  5.0E-03 1.1E-O: 

Lead 2.5E-18 2.68-21 

. ... Total Pathway: 1.1E-03 

Total Rad + Chem l. lE-03 

Beryllium 5.0E-03 
Dibem(a,h)anthracene 
Lead 2.158-18 8.88-21 
TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 
U-TOTAL 1.71E-02 7.0E-05 5.OE-03 1.4E-02 

Total 
Dust & Groundwater 

Total Affected 

1.4E-05 
1.7E-08 

1 SE-02 1 SE-02 

I J 
Total Pathway: 1 .4EM 

- - n  
E m  

Total Rad + Chem 1.4E-02 Total: 1.5E-02 1.5E-02 ‘0 E C  
. L g  % &  
u z  
r 

5 .  

z > 
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TABLE B.3.3-12@) 

FUTURE OFF-PROPERTY CHILD (Federal Ownership) 

CARCINOGENIC RISK 
INACTIVE FLYASH PILE: BEEF AND MILK @US AFFECTED) 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 

1 U-234 
U-2351236 

I 

~U-238 

Radi 
IngestiodBeef 

Comwund Conc'n in Beef (pCilkd B Risk 

- 
tia - 

1.30E-07 7.9E-06 
7.41E-10 4.5E-08 
2.06E-10 1.3E-08 
1.27845 7.7E-04 
9.19E-06 5.6E-04 
l.14E-04 7.0E-03 
2.428-07 1.5E-05 
1.20E-06 7.38-05 
1.02E-06 6.28-05 
2.69E-05 1.6E-03 
3.83E-06 l.lE-04 
2.76E-05 1.7E-03 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-1 I 
2.8E-11 

1.7E-15 
9.9E- 18 
2.9E-18 
6.OE- 12 
5.6E- 14 
2.5E- 12 
8.1E-1C 
9.5E-1C 
l.lE-14 
2.6E- 14 
1.8E-15 
4.7E-14 

. .  .. .. . .  . . . . . . . . .  c' Ris 
Ingestionhiilk 

Compound Conc'n in Milk (pCi/L) Intake !tkJ 
NP-237 1.18E-08 1.7E-05 2.2E-10 3.7E-15 
PU-238 1.48E-10 2.1E-07 2.2E-10 4.7E-I7 
PU-2391240 ' 4.llE-I1 5.9E-08 2.3E-10 1.4E-17 
RA-226 2.28E-05 3.38-02 7.8E-10 2.5E-I1 
RA-228 3.65E-05 2.4842 1.OE-10 2.4E-12 
SR-90 5.71844 8.1E-01 3.6E-11 2.9E-11 
TH-228 2.02E-07 2.9E-04 5.5E-11 1.6E-14 
TH-230 1.00E-06 1.4E-03 1.3E-11 1.9E-14 
TH-232 8.47E-07 1.2E-03 1.7E-10 2.1E-13 
U-234 8.06845 1.2E-01 1.6E-11 1.8E-I2 
U-2351236 5.50E-06 7.8E-03 1.6E-11 1.3E-12 
U-238 8.27E-05 1.2E-01 2.8E-11 3.3E-12 

Total Pathway: 1 .OE-12 Total Pathway: 6.3E-11 

IngestionlBeef 
Comwund Conc'n inBeef(mpr1kd Intake Risk 

Arsenic 3.68846 5.8E-10 1.8E+00 1.0E-09 
Beryllium 8.02E-08 1.3E-ll 4.3E+00 5.5E-11 
Dibento(a.h)anthracene 6.25E-06 9.9E-10 7.3E+00 7.3E-09 
Lead 1.71E-07 2.7E-ll 
TH-TOTAL 9.12E-09 1.4E-I2 
2-Methylnaphthalene 1.97E-09 3.1E-13 

Ingestionhiilk 
Comwund Conc'n in Milk (mnlL) !tkJ 

Arsenic l.IOE-07 4.1E-10 1.8E+00 7.2E-10 
Beryllium 7.22E-11 2.78-13 4.3E+00 1.2E-12 
Dibenzo(a,h)anthracene 1.98E-06 7.48-09 7.3E+00 5.48-08 
Lead 1.42E-07 5.3E-10 
TH-TOTAL 7.60E-09 2.8E-11 
2-Methylnaphthalene 6.22E-10 2.3E-12 

I I 1  I 
Total Pathway: 8.3E-09 Total Pathway: 5.5E-08 

5.5E-15 
5.6E-17 . 
1.6E-17 
2.6E-11 
2.4E-12 
3.OE-I 1 
1.7E-14 
2 .OE- 14 
2.2E-13 
1.9E-12 
1.3E-13 
3.4E-I 2 

I .7E:09 
5.6E-I 1 
6.1E-08 

- n  E m  
" 0  
!2g 

$ 

,N 
Total Rad + Chem 8.3E-09 Total Rad + Chem 5 . 5 E - 0 8 7 1  

"2, z 
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TABLE B.3.3-12(b) 
(continued) 

NONd 
Radial 

Compound Conc'n inBeef (pCilkg) Intake RfDo Hazard 
IngestiodBeef 

NP-237 1.3E-07 7.9E-06 
PU-238 7.4E-10 4.5E-08 
PU-2391240 2.1E-10 1.3E-08 
RA-226 1.3E-05 7.7E-04 
RA-228 9.2E-06 5.6E-04 
SR-90 l.lE-04 7.0E-03 
W-228 2.4E-07 1.5E-05 
W-230 1.2E-06 7.3E-05 
W-232-/ 1.0E-06 6.2E-05 
U-234 2.7E-05 1.6E-03 
U-2351236 1.8E-06 l.lE-04 
U-238 2.8E-05 1.7E-03 

RCINOGENIC HAZARD 

~~~ I Compound Conc'n in Milk (pCi/L) Intake RfDo 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.18E-08 1.7E-05 
1.48E-10 2.1E-07 
4.llE-11 5.9E-08 
2.28845 3.3E-02 
1.65E-05 2.4E-02 
5.71E-04 8.1E-01 
2.02E-07 2.9E-04 
1 .WE46 1.4E-03 
8.47E-07 1.2E-03 
8.06E-05 1.2E-01 
5.50E-06 7.8E-03 
8.27845 1.2E-01 

Total Pathway: Total Pathway: 

Beryllium 8.0E-08 1.5E-10 5.0E-03 3.OE-OE 
Dibenzo(a,h)anthracene 6.3E-06 1.2E-08 
Lead 1.7E-07 3.2E-10 
TH-TOTAL 9.1E-09 1.7E-11 
2-Methylnaphthalene 2.0E-09 3.6E-12 

Beryllium 7.228-11 3.1E-12 5.0E-03 6.3E-10 
Dibenzo(a, h)anthracene 1.98E-06 8.6E-08 
Lead 1.42E-07 6.28-09 
TH-TOTAL 7.60E-09 3.3E-10 
2-Methylnaphthalene 6.22E-10 2.7E-11 

I I  

Total Pathway: 2.3E-05 Total Pathway: 1.6E-05 

3.9E-05 
3 .OE-08 

Total Rad + Chem - 2.3E-05 Total Rad + Chem 1.6E-05- 

0 
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TABLE B.3.3-12(b) 
(continued) 

INACTIVE FLYASH PILE: BEEF AND MlLK (GROUNDWATER AFFECTED) 

5.04846 3.1E-04 2.2E-10 6.8E-1 
2.2E- 10 
2.3E-10 
7.8E-10 
1 .OE-10 

5.13E-03 3.1E-01 3.6E-11 1.1E-1 
5.5E-11 
1.3E-11 
1.7E-10 

1.40E+00 8.5E+01 1.6E-11 1.4E-C 
7.47EM 4.5E+00 1.6E-11 7.3E-1 

1.55E+00 9.4E+Ol 2.8E-11 2.6E-C 
3.43E+00 2.1E+02 1.3E-12 2.7E-1 

Total Pathway 4 4E-C 

2 528-18 4 OE-22 

2-Methylnaphthalene 
Tributyl phosphate 

5 51E-03 8 8E-07 

Total Pathway: 

Total Rad + Chem 4.48-09 

WCINOGENIC RISK 

I IngatiodMilk 
Compound Conc'n in Milk (pCi/L) & u eisk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

4.72E-07 6.7E-04 2.2E-10 
2.2E-10 
2.3E-10 
7.8E- 10 
1.OE-10 

2.57EM 3.7E+01 3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 

4.35E+00 6.28+03 1.6E-11 
2.328-01 3.3E+U2 1.6E-11 

4.80E+00 6.98+03 2.8E-11 
4.13E+00 5.9E+03 1.3E-12 

1.5E-13 

1.3E-09 

9.98-08 
5.3E-09 
1.9E-07 
7.78-09 

Total Pathway: 3.1E-07 

A Risk 
IngatiodMilk 

Compound Conc'n in Milk (mE1L) & Risk 
Arsenic 1.8E+00 
Beryllium 4.3E+00 
Dibenzo(a.h)anthracene 7.3E+00 
Lead 2.15E-18 8.OE-21 

2-Methylnaphthalene 
Tributyl phosphate 
U-TOTAL 

TH-TOTAL 

1.71EM 6.48-05 

Total Pathway: 

Total 
Dust & Groundwater 

Affected 

2.2E-13 2.28-13 
5.6E- 17 
1.6E-17 
2.6E-I1 
2.4E- 12 

1.3E-09 1.4E-09 
1.7E-14 
2.OE-14 
2.2E- 1 3 

1 .OEM 1 .OEM 
5.4E-09 5.48-09 
1.9E-07 1.9E-07 
7.98-09 7.98-09 

1.7E-09 
5.6E-11 
6.1E-08 

Total Rad + Chem 3.1EM Tor4 3.1EM 3.7E-07 
,N g &  
uz! 
r 
z > 
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TABLE B.3.3-12@) 
(continued) 

INACTIVE FLYASH PILE BEEF AND MILK (GROUNDWATER AFFECTED) 
NONi 

5.OE-06 3 IE-04 

5.1E-03 3 1E-01 

Total Pathway: 

CINOGENIC HAZARD 

IngestiodMilk 
Compound Conc’n in Milk IpCdL) Intake R1D(o) Risk 

NP-237 472EJ3l 61E-04 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 2.57EM 3.7E+01 
TH-228 
TH-230 
TH-232 
U-234 4 35E+00 6 2E+03 

2.32841 3.3E+M U-2351236 
U-238 4 80E+00 6.98+03 
TC-99 4 13E+00 5 9E+03 

Total Pathway: 

Beryllium 5 .OE43 

Dibenzo(a.h)anthracene > 
Lead 2.5E-18 4.78-21 
TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 
U-TOTAL 5.58-03 1.0E-05 5.0E-03 2.OE 

I I 
Total Pathway: 2.0E-03 

Total Rad + Chem 2.0E-03 

Total 
Dust 8t Groundwater 

Total Affected 

3.9E-05 
3.0E-08 

1.5E-01 ’ 1.5E-01 

Beryllium 5 .OE-03 
Dibenzo(a.h)anthraccne 
Lead 2.15E-18 9.38-20 ’ 

TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 
U-TOTAL 1.71EM 7.48-04 5.0E-03 1.5E-01 

r 

Total Pathway: 1.5E-01 
- n  

Total Rad + Chem 1.5E-01 Tord: 1.5E-01 1 SE-01 
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TABLE B.J.fU(bf 
(mntinued) 

INACTIVE FLYASH PILE BEEF AND MILK (GROUNDWATER AFFECTED) 

5.04846 3.1E-04 2.2E-10 6.88-14 
2.2E- 10 

7.8E-10 
. 1.OE-10 

2.3E-10 

5.13E-03 3.1E-01 3.6E-11 1.lE-11 
5.5E-11 
1.3E-11 
1.7E-10 

1.40E+00 8.5E+01 1.6E-11 1.4E-05 
7.47EM 4.5E+00 1.6E-11 7.3E-11 

1.55E+00 9.4E+01 2.8E-11 2.6E-05 
3.438+00 2.1E+02 1.3E-12 2.7E-1C 

Total Pathway: 4.4E-05 

QRCINOCENIC RISK 

I IngestionlMilk 
Compound Conc'n in Milk (DCUL) & Risk 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

4.72E-07 6.7E-04 2.2E-10 
2.2E-10 
2.3E-10 

1 .OE-10 
2.57EM 3.7E+01 3.6E-11 

5.5E-11 
1.3E-11 
1.7E-10 

4.35E+00 6.28+03 1.6E-11 
2.32E-01 3.38+02 1.6E-11 

4.80E+00 6.98+03 2.8E-11 

7.8E- 10 

4.13E+00 5.98+03 1.3E-12 

1.5E-13 

1.3E-05 

9.9E-08 
5.3E-05 
1.9E-07 
7.7E-OS 

Total Pathway: 3.lE-67 

2 528-18 4 OE-22 

2-Methylnaphthalene 

5 51E-03 8 8 E M  

Arsenic 1.8E+00 
Beryllium 4.3E+00 
Dibenzo(a.h)anthracene 7.3E+00 
Lead 2.15E-18 8.OE-21 
TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 
U-TOTAL 1.71E-02 6.48-05 

FER\CRUZRI\ABQ\IBFOFCWP.XLS\6/6/94; I I :  19 PM 

Total 
Dust & Groundwater 

Affected 

2.2E- 13 2.2E-13 
5.6E- 17 
1.6E-17 

2.48-12 
1.3E-09 1.4E-09 

1.7E-14 

2.6E-11 

2.OE-14 
2.28-13 

1 .OEM 1 .OE-07 
5.4E-09 5.4E-09 
1.9E-07 1.9E-07 
7.9E-09 7.98-09 

1.7E-09 

6.1E-08 
5.6E-11 

Total Pathway: Total Pathway: 

Total Rad + Chem 4.48-09 Total Rad + Chem 3.1E-07 Tofuf: 3.1E-07 3.7E-07 



TABLE B.3.3-12m) 
(continued) 

INACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 
NONi 

5.1E-03 3.1E-01 

1.4E+00 8.5E+01 
7.58-02 4.5E+00 

1.5E+00 9.4E+01 
3.4E+00 2.1E+02 

Total Pathway: 

3.0E-04 
5 .OE-03 

Dibenzo(a.h)anthracene 
2.5E-18 4.78-21 

2-Methylnaphthalene 

5.58-03 1.0E-05 5.0E-03 2.0E-C 

RCINOCENIC HAZARD 
1 Hazard 

IngestiodMilk 
Compound Conc'n in Milk (pCUL) Rfi)o Risk 

4.12847 6.7E-04 NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 

TH-232 
U-234 

TH-230 

U-2351236 
U-238 
TC-99 

2.57E-02 3.7E+01 

4.35E+00 6.2E+03 

4.80E+00 6.9E+03 
4.13E+00 5.9E+03 

2.32E-01 3.3E+02 

I 

Total Pathway: 

5 .OE-03 
Dibenzo(a,h)anthracene 

2.15E-18 9.38-20 

2-Methylnaphthalene 

1.71E-02 7.48-04 5.0E-03 1.5E-01 

I I I  

Total Pathway: 2.0E-03 Total Pathway: 1.5E-O 

Total Rad + Chern 2.0E-03 

FEX\CRU2RI\ABQ\IBFOFCWP.XL.5\6/6/94: 11: 19 PM 

Total 
Dust & Groundwater 

Total Affeaed 

3.9E-05 
3.0E-08 

1 5e-01 1.5E-01 

L. 5 
c 1 SE-01 w Total Rad + Chern 1.5E-01 Total: 1.5E-01 



T 

2.42E-07 4.4E-04 5.5E-11 2.4E-14 
1.20E-06 2.2E-03 1.3E-11 2.9E-14 
1.02E-06 1.9E-03 1.7E-10 3.2E-13 
2.69E-05 4.9E-02 1.6E-11 7.9E-13 
1.83E-06 3.48-03 1.6E-11 5.4E-14 
2.76E-05 5.1E-02 2.8E-11 1.4E-12 

BLE $.3.3-12(c) 

FUTURE OFF-PROPERTY FARMER (Private Ownership) 

TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

INACTIVE FLYASH PI 
C 

2.06E-10 3.8E-07 2.3E-10 8.7E-17 
1.27E-05 2.38-02 7.8E-10 1.8E-11 
9.19E-06 1.7E-02 1.OE-10 1.7E-12 
1.14E-04 2.1E-01 3.6E-11 7.5E-12 

E :  BEEF AND MILK (DUST AFFECTED) 
LRCINOGENIC RISK 

TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

1.18E-08 8.7E-05 2.2E-10 1.9E-14 
1.48E-10 l.lE-06 2.2E-10 2.4E-1C 
4.llE-11 3.0E-07 2.3E-10 7.OE-17 
2.28E-05 1.7E-01 7.8E-10 1.3E-1C 
1.65E-05 1.2E-01 1.OE-10 1.2E-11 
5.71E-04 4.2E+00 3.6E-11 1.5E-1C 
2.02E-07 1.5E-03 5.5E-11 8.2E-14 
1.00E-06 7.4E-03 1.3E-11 9.6E-14 
8.47E-07 6.2E-03 1.7E-10 1.1E-12 
8.06E-05 5.9E-01 1.6E-11 9.5E-12 
5.50E-06 4.0E-02 1.6E-11 6.5E-1: 
8.27E-05 6.1E-01 2.8E-11 1.7E-11 

I I ,  I 
Total Pathway: 3.OE-11 Total Pathway: 3.2E-10 

Chei 
IngestiodBeef 

Arsenic 3.68E-06 3.8E-09 1.8E+00 6.6E-09 
Commund Conc’n in Beef(ma/kg) & m !I& 

Beryllium 8.02E-08 8.2E-11 4.3E+00 3.5E-10 
Dibenzo(a,h)anthracene 6.25846 6.48-09 7.3E+00 4.78-08 
Lead 1.71E-07 1.8E-10 
TH-TOTAL 9.128-09 9.48-12 
2-Methylnaphthalene 1.978-09 2.OE-12 

Total Pathway: 5.4E-01 

:a1 Risk 
IngestiodMilk 

Compound Conc’n in Milk (malL) & m Risk 
Arsenic l.10E-07 4.5E-10 1.8E+00 7.9E-10 
Beryllium 7.228-11 3.OE-13 4.3E+00 1.3E-12 
Dibenzo(a,h)anthracene 1.98E-06 8.1E-09 7.3E+00 5.9E-08 
Lead 1.42E-07 5.8E-10 
TH-TOTAL 7.60E-09 3.1E-11 
2-Methylnaphthalene ‘6.22E-10 2.6E-12 

Total Pathway: 6.0E-01 

7.2E-14 
5.4Ei16 
1.6E-16 
1.5E-10 
1.4E-11 
1.6E-10 
l.lE-13 
1.2E-13 
1.4E-12 
1 .OE-l1 
7.OE-13 
1.8E-I 1 

7.4E-09 

l.lE-07 
3.6E-10 

Total Rad + Chem 5.48-08 

FER\CRU2RI\ABQ\IBFOFFPD.XLS\6/6/94: 1 1 : 19 PM 

Total Rad + Chem 6.OE-08-1 



# - -  

. 

TABLE B.3.3-12(~) 
(continued) 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

NONCARCINOGENIC HAZARD 

NP-237 
PU-238 
PU-2391240 
RA-226 
UA-228 
SR-90 
TH-228 . 

TH-230 
TH-232 
U-234 
U-235/236 
U-238 

1.3E-07 
7.4E-10 
2.1E-10 
1.3E-05 
9.2E-06 
l.lE-04 
2.4847 
1.2E-06 
1 .OE-06 
2.7E-05 
1.8E-06 
2.8E-05 

2.4E-04 
1.4E-06 
3.8E-07 
2.3E-02 
1.7E-02 
2.1E-01 
4.4E-04 
2.2E-03 
1.9E-03 
4.9E-02 
3.4E-03 
5.1E-02 

1.18E-08 8.7E-05 
1.48E-10 l.lE-06 
4.11E-11 3.0E-07 
2.28E-05 1.7E-01 
1.65E-05 1.2E-01 
5.71E-04 4.2E+00 
2.02E-07 1.5E-03 
1 .WE46 7.4E-03 
8.47E-07 6.2E-03 
8.06E-05 5.9E-01 
5.50E-06 4.0E-02 
8.27E-05 6.1E-01 

I ,  

Total Pathway: Total Pathway: 

IngestiodBeef 
Compound Conc'n inBeef (mg/k@ Intake RfDo Hazard 

Arsenic 3.7E-06 3.8E-09 3.0E-04 1.3E-05 

Dibenzo(a,h)anthracene 6.3E-06 6.4E-09 
Beryllium 8.0E-08 8.2E-11 5.0E-03 1.6E-08 

Lead 1.7E-07 1.8E-10. 
TH-TOTAL 9.1E-09 9.4E-12 
2-Methylnaphthalene 2.0E-09 2.OE-12 

I 
Total Pathway: 1.3E-05 

Total Rad + Chem 1.3E-05 

FER\CRU2RI\ABQ\IBFOFFPD,XLS\6/6/94; 1 1 : 19 PM 

I IneeshodMilk 
Compound Conc'ninMilk(mglL1 Intake RfDo Risk I 

Arsenic 1.10E-07 4.5E-10 3.0E-04 1.5E-06 
Beryllium 7.22E-11 3.OE-13 5.0E-03 5.9E-11 
Dibenzo(a,h)anthracene 1.98E-06 8.1E-09 
Lead 1.42E-07 5.8E-10 
TH-TOTAL 7.60E-09 3.1E-11 
2-Methylnaphthalene 6.22E- 10 2.6E- 12 

Total - 

1.4E-05 
1.7E-08 

Total Pathway: 1 SE-06 

Total Rad + Chem 1 . 5 E - 0 6 7 1  



TABLE B.3.3-12(c) 
(continued) 

INACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

7.68-13 

6.88-09 

5.1EM 
2.7E-08 
9.9EM 
3.9E-08 

IngestionlBeef 
Comoound Conc'n in BeefIvCilkg) & - Risk 

NP-237 5.048-06 9.38-03 2.2E-10 2.OE-1 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 

U-234 
U-2351236 
U-238 

TH-232 

TC-99 

2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 

5.5E-11 
5.138-03 9.4E+00 3.6E-11 3.4E-1 

1.3E-11 
1.7E-10 

1.40E+00 2.68+03 1.6E-11 4.1E-C 
7.478-02 1.4E+02 1.6E-11 2.2E-C 

1.55E+00 2.8E+03 2.8E-11 8.0E-C 
3.43E+00 6.38+03 1.3E-12 8.2E4 

1 
Total Pathway: 1.3E4 

ibenzo(a.h)anthracene 7.3E+00 
2 S2E- 18 2.68-2 1 

2-Methylnaphthalene 

5.518-03 5.78-06 

Total Pathway: 

Total Rad + Chem 1.3EM 

IRCINOGENIC RISK 

I IngestionlMilk 
Comvound Conc'n in Milk (pCiIL) & - Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 . 
U-2351236 
U-238 
TC-99 

4.72EM 3.5E-03 2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
.I .OE-10 

2.578-02 1.9E+02 3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 

4.358+00 3.2E+04 1.6E-11 
2.32841 1.7E+03 1.6E-11 

4.80E+00 3.58+04 2.8E-11 
4.13E+00 3.OE+04 1.3E-12 

. . . . . . . . . 

Arsenic 1.8E+00 
Beryllium 4.3E+00 
Dibenzo(a.h)anthracene 7.3E+00 
Lead 2.158-18 8.8E-21 
TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 
U-TOTAL 1.71E-02 7.0E-05 

Total 
Dust & Groundwater 

Total Affected 

2.8E-12 2.98-12 
5.48-16 
1.6E-16 
1SE-10 
1.4E-11 

7.1E-09 7.3E-09 

1.2E-13 

5.5EM 5 S E M  
2.98-08 2.9E-08 
l.lE-06 l.lE-06 
4.88-08 4.88-08 

1.1 E- 13 

1.4E-12 

7.48-09 

I.1EM 
3.6E-10 

I I 
Total Pathway: 

$ 7  
E C  
Li3 
$ &  
'"3 

r 

0 Total Rad + Chem 1.6E-06 Tor& 1.7E-06 1.8E-06 

2 -  

FER\CRUZRI\ABQ\IBFOFWW.XL.S\6/6/94: I 120 PM 



TABLE B. 3-12(~) 

(continued) 
INACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

NON( 

Ingestion/Beef 
Conwound Conc'n in Beef (DCilkg) Rfi)o 

NP-237 5.OE-06 9.3E-03 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 5.1E-03 9.4E+00 
TH-228 
TH-230 
TH-232 
U-234 1.4E+00 2 6E+03 
U-2351236 7.5E-02 1.4E+02 
U-238 1SE+00 2.8E+03 
TC-99 3.4E+00 6 3E+03 

Total Pathway: 

Dibenzo(a,h)anthracene 
2.5E-18 2.68-21 

2-Methylnaphthalene 

S.SE-03 5.7E-06 5.0E-03 l.lE-03 

I I 
Total Pathway: l.lE-03 

Total Rad + Chem 1.1E-03 

RCINOGENIC HAZARD 

2.57E-02 1.9E+02 

4.35E+Oo 3.2E+04 
2.328-01 1.7E+03 

4.80E+00 3.5E+04 
4.13E+00 3.OE+04 

Total Pathway: 

,Beryllium 5 .OE-03 
Dibenzo(a,h)anthracene 

TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 
U-TOTAL 1 7 1 E M  7.0E-05 5.0E-03 1.4E-02 

Lead 2.15E-18 8.88-21 

I 
Total Pathway: 1.4E-0; 

Total 
Dust & Groundwater 

Total Affected 

1.4E-05 
1.7E-08 

1.5E-02 1 S E M  

Total Rad + Chem 1.4EM Total: 1.5E-02 1 SE-02 

I FER\CRUZRI\ABQ\IBFOFFF'W.XLS\6/6/94; I I :20 PM 



TABLE B.3.3-12(d) 
FUTURE OFF-PROPERTY CHILD (Private Ownership) 

INACTIVE FLYASH PILE: BEEF AND MILK @US AFFECTED) 

Compound Conc'n in Beef (pCi/k& m w Risk 
NP-237 1.30E-07 7.9E-06 2.2E-IO 1.7E-15 
PU-238 7.41E-10 4.58-08 2.2E-10 9.98-18 
PU-239/240 2.06E-10 1.3E-08 2.3E-10 2.98-18 
RA-226 1.27E-05 7.78-04 7.8E-10 6.OE-13 
RA-228 ' 9.19E-06 5.68-04 I.OE-10 5.68-14 
SR-90 1.14E-04 7.0E-03 3.6E-ll 2.58-13 
M-228 2.42E-07 1.5E-05 5.5E-ll 8.1E-16 
M-230 1.20E-06 7.3E-05 1.3E-I1 9.58-16 
Ill-232 1.02E-06 6.2E-05 1.7E-10 l.lE-14 
U-234 2.69E-05 1.6E-03 1.6E-11 2.6E-14 
U-2351236 1.83E-06 l.lE-04 I .6E-11 1.8E-15 
U-238 2.76845 1.7E-03 2.8E-11 4.7E-14 

I 
Total Pathway: 1.OE-12 

~ 

Chem 
InnestionlBeef 

Compound Conc'n in Beef (ma/k& m Risk 
Arsenic 3.68E-06 5.8E-10 1.8E+00 I.0E-09 
Beryllium 8.028-08 1.3E-11 4.3E+00 5.5E-11 
Dibenzo(a, h)anthracene 6.25846 9.9E-10 7.3E+00 7.3E-09 
Lead 1.71E-07 2.7E-ll 
TH-TOTAL 9.128-09 1.4E-12 
2-Methylnaphthalene 1.97E-09 3.1E-13 

I 
Total Pathway: 8.3E-09 

Total Rad + Chem 8.3E-09 

RCINOGENIC RISK 

Ingestionhlilk 
Compound Conc'ninMilk(pCi/L) w Risk 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
M-228 
Ill-230 
M-232 
U-234 
U-2351236 
U-238 

1.18E-08 1.7E-05 
1.48E-10 2.1E-07 
4.llE-11 5.98-08 
2.28E-05 3.38-02 
1.65E-05 2.48-02 
5.71E-04 8.1E-01 
2.02E-07 2.9E-04 
1 .WE46 1.4E-03 
8.47E-07 1.2E-03 
8.06E-05 1.2E-01 
5.50E-06 7.8E-03 
8.27E-05 1.2E-01 

2.2E-10 3.78-15 
2.2E-10 4.7E-17 
2.3E-10 1.4E-17 
7.8E-10 2.5E-11 
1.OE-10 2.4E-12 
3.6E-11 2.9E-11 
5.5E-11 1.6E-14 
1.3E-ll 1.9E-14 
1.7E-10 2.1E-13 
1.6E-I1 1.8E-12 
1.6E-ll 1.3E-13 
2.8E-11 3.3E-12 

Total Pathway: 6.3E-11 

Be ry I IIU m 7.22E-11 2.78-13 4.3E+00 1.2E-12 
Dibenzo(a.h)anlhracene 
Lead 

2-Methylnaphthalene 
TH -TOTAL 

1.988-06 7.48-09 7.3E+00 5.4E-08 
1.42E-07 5.3E-10 
7.60E-09 2.8E-11 
6.22E-10 2.3E- 12 

Total - 
5.5E- 1 5 
5.6E- 17 
1.6E-17 
2.6E-1 I 
2.48-12 
3.OE-11 
1.7E-14 
2.OE-14 
2.2E- 13 
1.9E-12 
1.3E-13 
3.4E- 12 

1.7E-09 

6.1 E-08 
5.6E-11 

I E m  
Total Pathway: 5.5E-08 E Z  

4 g  
z g  
% &  

F 

Total Rad + Chem 5 . 5 E - 0 8 7 1  1 h) 

Z 
mz 

FER\CRU2Rl\ABQ\IBFOFCFP,XLS\6/6/94; 1 I :21 PM 



TABLE B.3.3-12(d) 
(continued) 

.. . 
, .. 

'..' .. 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

NONt 

1.3E-07 7.9E-06 
7.4E-10 4.5E-08 
2.1E-10 1.3E-08 
1.3E-05 7.7E-04 
9.2E-06 5.6E-04 
1.1 E-04 7.0E-03 
2.4E-07 1.5E-05 
1.2E-06 7.3E-05 
1.0E-06 6.2E-05 
2.7E-05 1.6E-03 
1.8E-06 .l.lE-04 
2.8E-05 1.7E-03 

I 
Total Pathway: 

IngestiodBeef 
Compound Conc'n inBeef (mglka Intake RfDo Hazard 

Arsenic 3.7E-06 6.8E-09 3.0E-04 2.3E-0: 

Dibenzo(a,h)anthracene 6.3E-06 1.2E-08 
Beryllium 8.0E-08 1.5E-10 5.0E-03 3.OE-08 

Lead 1.7E-07 3.2E-10 
TH-TOTAL 9.1E-09 1.7E-11 
2-Methy Inaphthalene 2.0E-09 3.6E-12 

Total Pathway: 2.3E-05 

iRCINOGENIC HAZARD 

IngestionIMilk 
Compound Conc'n in Milk (pCi/L) RfDo Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.18E-08 1.7E-05 
1.48E-10 2.1E-07 
4.llE-11 5.9E-08 
2.28E-05 3.3E-02 
1.65E-05 2.4Eb2 
5.71E-04 8.1E-01 
2.02E-07 2.9E-04 
1 .WE46 1.4E-03 
8.47E-07 1.2E-03 
8.06E-05 1.2E-01 
5.50E-06 7.8E-03 
8.27E-05 1.2E-01 

Total Pathway: 

I Chemical Hazard 
IngestiodMil k 

Arsenic l.10E-07 4.8E-09 3.OE-04 1.6E-05 
Compound Conc'n in Milk (malL) RfDo Risk 

Beryllium 7.228-11 3.1E-12 5.0E-03 6.3E-10 
Dibenzo(a, h)anthracene I .98E-O6 8.6E-08 
Lead, I .42E-07 6.28-09 
TH-TOTAL 7.60E-09 3.3E-10 
2-Methylnaphthalene 6.22E-10 2.7E-11 

Total Pathway: 1.6E-01 

Total Rad + Chem 2.3E-05 

FER\CRU2Rl\ABQ\IBFOFCFP,XLS\6/6/94; 1 I :21 PM 

Total 

3.9E-05 
3 .OE-08 

Total Rad + Chem 1 . 6 E - 0 5 T o f a l r l  



TABLE B.3.3-13(a) 
FUTURE OFF-PROPERTY FARMER (Federal Ownership) 0 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE (DUST AFFECTED) 
CARCINOGENIC RISK 

I 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 . 

2.38E-08 4.7E-02 
1.43E-08 2.8E-02 
3.70E-09 7.38-03 
3.58E-07 7.1E-01 
3.96E-07 7.8E-01 
4.67E-07 9.2E-01 
4.77E-07 9.4E-01 
4.98E-07 9.8E-01 
4.19E-07 8.3E-01 
1.52E-06 3.OE+00 
1.04E-07 2.0E-01 
1.56E-06 3.1E+00 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

1 .OE-1 1 
6.2E-12 
1.7E-12 
5 . 5 ~ - i a  
7.8E-11 
3.3E-11 
5.2E-11 
1.3E-11 
i . 4 ~ - i a  
4.8E-11 
3.3E-12 
8.6E-11 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-23.51236 
U-238 

2.38E-08 
1.43E-08 

,3.70E-09 
3.58E-07 
3.92E-07 
4.66E-07 
4.64E-07 
4.98E-07 
4.19E-07 
1 S2E-06 
1.04E-07 
1 S6E-06 

2.5E-02 
1 SE-02 
3.9E-03 
3.7E-01 
4.1E-01 
4.9E-01 
4.8E-01 
5.2E-01 
4.4E-01 
1.6E+00 
l.lE-O1 

1.6E+00 

2.2E-10 5.5E-12 
2.2E-IO 3.3E-12 
2.3E-10 8.9E-13 
7.8E-10 2.9E-10 
1.OE-IO 4.1E-11 
3.6E-I 1 1.8E-11 
5.5E-11 2.7E-11 
1.3E-11 6.8E-12 
1.7E-10 7.4E-11 
1.6E-11 2.5E-11 
1.6E-I 1 I .7E-12 
2.8E-11 4.6E-11 

L I ,  I 
Total Pathway: 1 .OE-09 Total Pathway: 5.4E-10 

I Chem 
Ingestionlvegetables 

Compound Conc'n-Ven. (mnlkg) - Intake Risk 
Arsenic 7.23E-06 8.0E-09 i.8E+00 1.4E-08 

Beryllium 4.29847 4.7E-10 4.3E+00 2.0E-09 
Dibenzo(a,h)anlhracene 3.87847 4.3E-IO 7.3E+00 3.1E-09 
Lead 4.49E-06 4.9E-09 
TH -TOTAL 3.76E-06 4 1E-09 
2-Methylnaphthalene 9 65E-08 l.lE-10 

~~ 

Total Pathway: 1.9E-08 

Total Rad + Chem 2.0E-08 

FER\CRU2RI\ABQ\IVGOFFFD.XLS\6/5/94; 8:32 PM 

a1 Risk 
I IneestionlFruit 

Compound Conc'n-Fmit(mgIk& Intake Risk 
Arsenic 7.23E-06 4.2E-09 1.8E+00 7.48-09 
Beryllium 4.29E-07 2.5E-10 4.3E+00 l.lE-09 
Dibenzo(a.h)anthracene 3.85E-07 2.2E-10 7.3E+00 1.6E-09 
Lead 4.49E-06 2.6E-09 
TH-TOTAL 3.76E-06 2.28-09 
2-Methylnaphthalene 9.65848 5.6E-11 \ 

Total Pathway: 1 .OE-01 

1.6E-11 
9.5E- 12 
2.6E- 12 
8.4E-10 
1.2E-10 
5.1E-11 
7.8E-11 
2.OE-11 
2.1E-10 
7.3E-11 
5.OE-12 
1.3E-10 

2.1E-08 
3.1E-09 
4.78-09 

Total Rad + Chem l.lE-08) Toral: 3.1E-081 



TABLE B.3.3-13(a) 
(continued) 

NOfl 

Compound 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conch-Vea. (pCi/kg) Intake RfDo Hazard 
2.4E-08 4.7E-02 
1.4E-08 2.8E-02 
3.7E-09 7.3E-03 
3.6E-07 7.1E-01 
4.0E-07 7.8E-01 
4.7E-07 9.2E-01 
4.8E-07 9.4E-01 

4.2E-07 8.3E-01 
1.5E-06 3.OE+00 
1 .OE-07 2.0E-01 
1.6E-06 3.1E+00 

5.OE-07 9.8E-01 

Total Pathway: 

7.2E-06 8.0E-09 3.0E-04 2.7E-0 
4.3E-07 4.7E-10 5.0E-03 9.5E-0 

Dibenzo(a, h)anthracene 3.9E-07 4.3E-10 
4.5E-06 4.9E-09 
3.8E-06 4.1E-09 

2-Methylnaphthalene 9.6E-08 l.lE-10 

Total Pathway: 2.7E-0 

Total Rad + Chem 2.7E-05 

FER\CRU2RI\ABQ\IVGOFFFD.XLS\6/5/94; 8:32 PM 

ARCINOGENIC HAZARD 
)n Hazard 

IngestiodFmit 
Compound Conch-Fruit (pCi/kg) Intake RfDo . 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

2.38E-08 
1.43E-08 
3.70E-09 
3.58E-07 
3.92E-67 
4.66E-07 
4.64E-07 
4.98E-07 
4.19E-07 
1 S2E-06 
1.04E-07 
1 S6E-06 

2.5E-02 
1 SE-02 
3.9E-03 
3.7E-01 
4.1E-01 
4.9E-01 
4.8E-01 
5.2E-01 
4.4E-01 
1.6E+00 
l.lE-O1 

1.6E+00 

i 

Total Pathway: 

11 Hazard 
IngestiodFmit 

Compound Conc'n-Fruit (ma/kpJ Intake RfDo Hazard 
Arsenic 7.23846 4.28-09 3.0E-04 1.4E-05 
Beryllium 4.298-07 2.5E-10 5.0E-03 5.0E-08 
Dibenzo(a.h)anthraeene 3.85847 2.2E-10 
Lead 4.49E-06 2.68-09 
TH-TOTAL 3.768-06 2.28-09 
2-Methylnaphthalene 9.65848 5.6E-1 I 

1 
Total Pathway: 1.4E-0! 

Total - 

4.1E-05 
1.4E-07 

Total Rad + Chem 1.4E-05 Tofall 4.1E-051 



TABLE B.3.3-13(a) 
(continued) 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

3 93E-05 4 1E+01 3.6E-11 1 5E-09 

118E-01 12E+05 16E-11 20E-06 
6 27843 6.5E+03 1 6E-11 1 OE-07 
1 30E-01 1.4E+05 2.8E-11 3 8E-06 
5 12E-03 5 3E+03 1.3E-12 6 9E-09 

Total Pathway 1.1E-05 Total Pathway 5 9E-06 

Total 
Dust & Groundwater 

- Total Affected 

9.2E-10 9.4E-10 
9.58-12 
2.68-12 
8.4E- 10 
1.2E-10 

4.3E-09 4.38-09 
7.8E-11 
2.OE-1 I 
2.1E-10 

5.7E46 5.7E-06 
3.0E-07 3 .OE-07 
1.IE-05 l.lE-05 
2.0E-08 2.0E-08 

2.1E-08 
3.1E-09 

Dibenzo(a.h)anthracene Dibenzo(a.h)anthraccne 47E-09 , 
109E-16 12E-19 1.09E-16 6 3E-20 

2-Methylnaphthalene 2-Methylnaphthalene 
Tributyl phosphate Tributyl phosphate 

463E-01 5 1E-04 4.63E-01 2 7E-04 

0 
- 0  
,h) 

Total Rad + Chem 1 1E-05 Total Rad + Chem 5 9E-06 1.7E-051 ' 
z > 

Y C  

bz!  
r 

Total Pathway: Total Pathway. 
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TABLE B.3.3-13(a) 
(continued) 

NONCARCINOGENIC HAZARD 
# 

I 

IngestionNegetables 
Compound Conc'n-Ves. (pCi/kg) Intake RfDo e 

N'P-237 1.4E-06 2.7E+00 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 3.9E-05 7.8E+01 
TH-228 
TH-230 
TH-232 
U-234 1.2E-01 2.3E+05 
U-2351236 6.3E-03 1.2E+04 
U-238 1.3E-01 2.6E+05 
TC-99 5.1E-03 1.OE+04 

t Total Pathway: 

Cbem 
IngestionNegetables 

Compound Conc'n-Ves. (mslkd Intake Rfl)o Hazard 
Arsenic 3.0E-04 
Beryllium 5.0E-03 
Dibenzo(a.h)anlhracene 
Lead 1 1E-16 1.2E-19 
TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 5 OE-03 
U-TOTAL 46E-01 5 1E-04 30E-03 17E-01 

IngestiodFruit 
Compound Conc'n-Fruit (pCi/kg) Intake RfDo e 

NP-237 1.39E-06 1.5E+00 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 3.93E-05 4.1E+01 
TH-228 
TH-230 
TH-232 
U-234 1.18E-01 1.2E+05 
U-2351236 6.27E-03 6.5E+03 
U-238 1.30E-01 1.4E+05 
TC-99 5.12E-03 5.3E+03 

I 
Total Pathway: 

IngestiodFruit 
Compound Conc'n-Fruit(mg/kg) Intake RfDo e 

Arsenic 3 OE-04 
Beryllium 5 OE-03 
Dibenzo(a,h)anthracene 
Lead 1.09E-16 6 3E-20 
TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 5.0E-03 \\ 

U-TOTAL 4 63E-01 2.7E-04 3.0E-03 9.0E-02 

Total Rad + Chem 1.7E-01 

Total 
Dust & Groundwater 

- Total Affected 

4.1E-05 
1.4E-07 

2.6E-01 2.6E-01 

Total Rad + Chem 9.0E-02 

I 
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NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.38E-08 
1.43E-08 
3.70E-09 
3.58E-07 
3.96E-07 
4.67E-07 
4.77847 
4.98E-07 
4.19E-07 
1 S2E-06 
1.04E-07 
1.56E-06 

TABLE B.3.3-13(b) 
FUTURE OFF-PROPERTY CHILD (Federal Ownership) 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE ( D u n  AFFECTED) 
CA 

Total Pathway: 4.4E-11 

2.0E-03 
1.2E-03 
3.1E-04 
3 .OE-02 
3.3E-02 
3.9E-02 
4.0E-02 
4.28-02 
3.5E-02 
1.3E-01 

1.3E-01 
8.78-03 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

I Cheo 
IngestiodVegetables 

Compound Conc'n-Vea. (mglkp,) - Intake , w Risk 
Arsenic 7.23E-06 1.6E-09 1.8E+00 2.8E-09 
Beryllium 4.29E-07 9.4E-11 4.3E+00 4.OE-10 
Dibenzo(a', h)anthracene 3.87E-07 8.5E-11 7.3E+00 6.2E-10 
Lead 4.498-06 9.8E-10 
TH-TOTAL 3.76E-06 8.3E-10 
2-Methylnaphthalene 9.65848 2.1E-11 

Total Pathway: 3.8E-0! 

Total Rad + Chem 3.8E-09 

ICINOGENIC RISK 

Compound Conch-Fruit (pCi/k& intake 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
W-228 
W-230 
W-232 
U-234 
U-2351236 
U-238 

2.38E-08 
1.43E-08 
3.708-09 
3.58847 
3.92E-07 
4.66847 
4.64E-07 
4.98E-07 
4.19E-07 
1.52846 
1.04E-07 
1 S6E-06 

3.1E-03 
1.8E-03 
4.8E-04 
4.6E-02 
5.0E-02 
6.0E-02 
6.0E-02 
6.48-02 
5.4E-02 
2.0E-01 
1.3E-02 
2.0E-01 

wRisk 
2.2E-10 6.7E-13 
2.2E-10 4.OE-13 
2.3E-10 1.1E-13 
7.8E-10 3.6E-11 
1.OE-10 5.OE-12 
3.6E-11 2.2E-12 
H E - 1  1 3.3E-12 
1.3E-11 8.3E-12 
1.7E-10 9.2E-12 
1.6E-11 3.1E-12 
1.6E-11 2.1E-12 
2.8E-11 5.6E-12 

1 
Total Pathway: 6.7E-11 

7.23E-06 2.4E-09 18E+00 4.2E-09 
4.29E-07 1.4E-10 4.3E+00 6.2E-10 

Dibenzo(a.h)anthracene 3.85B-07 1.3E-10 7.3E+00 9.4E-10 
4.49E-06 1 SE-09 
3.76E-06 1.3E-09 

2-Methylnaphthalene 9.65E-08 3 2E-11 

Total Pathway: 5.8E-0! 

l.lE-12 
6.78-13 
1.8E-13 
5.9E-11 
8.4E- 12 
3.6E-12 
5.5E- 12 
1.4E-12 
1.5E-11 
5.2E-12 
3.5E-13 
9.38-12 

7.0E-09 
1 .OE-09 
1.6E-09 

g &  

F 
" Z  z Total Rad + Chem 5.98-09 
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TABLE B.3.3-13(b) 
(continued) 

NONCARCINOGENIC HAZARD 

1.4E-08 1.2E-03 
3.7E-09 3.1E-04 
3.6E-07 3 .OE-02 

4.7E-07 3.9E-02 
4.8E-07 4.0E-02 
5.0E-07 4.2E-02 
4.2E-07 3.5E-02 
1.5E-06 1.3E-01 
1.0E-07 8.7E-03 
1.6E-06 1.3E-01 

4.OE-07 3.3E-02 

. -  Total Pathway 

I InnestionlVeaetables 
Compound Conch-Veg. (mglkg) Intake RfDo Hazard 

Arsenic 7.2E-06 1.8E-08 3.0E-04 6.2E-0 
Beryllium 4.3E-07 l.lE-09 5.0E-03 2.2E-0 
Dibenzo(a. h)anthracene 3.9E-07 9.9E-10 
Lead 4.5E-06 l.lE-08 
TH-TOTAL 3.8E-06 9.6E-09 
2-Methylnaphthalene 9.6E-08 2.5E-10 

Total Pathway: 6.2E-0 

Total Rad + Chem 6.2E-05 
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1.43E-08 1.8E-03 
3.70E-09 4.8E-04 
3.58E-07 4.6E-02 
3.92E-07 5 .OE-02 
4.66E-07 6.0E-02 
4.64E-07 6.0E-02 
4.98E-07 6.4E-02 
4.19E-07 5.4E-02 
1 S2E-06 2.0E-01 
1.04E-07 1.3E-02 
1.56E-06 2.0E-01 

Total Pathway: 

4.29E-07 1.7E-09 5.0E-03 3.4E-07 
Dibenzo(a. h)anthracene 3.85E-07 1.5E-09 

4.49E-06 1.8E-08 
3.76E-06 1 SE-08 

2-Methylnaphthalene 9.65E-08 3.8E-IO 

I 
Total Pathway: 9.5E-05 

1.6E-04 
5.6E-07 

Total Rad + Chem 9.5845 
- 3  1 

z a  

rm 
m 
€3 
@4 

> 



TABLE B.3.3-13(b) 

(continued) 
INACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

CARCINOGENIC RISK , 

3.93E-05 5.1E+00 3.6E-11 1.8E-10 

1.18E-01 1.58+04 1.6E-11 2.48-07 
6.27E-03 8.1E+02 1.6E-11 1.3E-08 
1.30E-01 1.7E+04 2.8E-11 4.7E-07 
5.12843 6.68+02 1.3E-12 8.6E-10 

Total Pathway: 4.7E47 Total Pathway: 7.2E-07 

Dibenzo(a.h)anthracene 7.3E+00 
1 09E-16 2 4E-20 

2-Methylnaphthalene 
Tributyl phosphate 

463E-01 OE-04 

Total Pathway 

Total Rad + Chem 4.7E-07 

ml Risk 
IngestionlFruit 

Compound Conc'n-Fruit(mg/k@ Intake 
Arsenic 1.8E+00 
Beryllium 4.3E+00 
Dibcnzo(a.h)anthncene 7.3E+00 
Lead I09E-16 3.68-20 
TH-TOTAL 
2-Methylnaphthalene 
Triburyl phosphate 
U-TOTAL . 4.638471 I6E-04 

Total Pathway. 

Total 
Dust & Groundwater 

Total Affected 

6.5E-11 6.6E-11 
6.78-13 
1.8E-13 
5.9E-11 
8.48-12 

3.OE-IO 3 .OE- 10 
5 SE- 12 
1.4E-12 
1 SE-I1 

4.0E-07 4.0E-07 
2.1E-08 2.1E-08 
7.7E-07 7.7E-07 
1.4E-09 1.4E-09 

7.08-09 
1 .OE-09 
1.6E-09 

Total Rad + Chem 7.2E-07 Told: 1.2E-06 1.2E-06 
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TABLE B.3.3-13@) 
(continued) 

NON 

1.4E-06 12E-01 

SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

3.9E-05 3.3E+00 

1.2E-01 9.9E+03 
6.3E-03 5.3E+02 
1.3E-01 l . lE+04 
5.1E-03 4.3E+02 

I 
Total Pathway: 

3.0E-04 
5.0E-03 

Dibenzo(a.h)anthracene 
1 1E-16 2 8E-19 

2-Methylnaphthalene 
Tributyl phosphate 

4.6E-01 1.2E-03 5 OE-03 2.4E-0 

Total Pathway: 2.4E-0 

LRCINOCENIC HAZARD 

IngestiodFruit 
Compound Conc'n-Fruit(pCilkpJ RfDo Hazard 

NP-237 1.39E-06 1.8E-01 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

3.93E-05 5.1E+00 

1.18E-01 1.5E+04 
6.27E-03 8.1E+02 
1.30E-01 1.7E+04 
5.12E-03 6.6E+02 

I 
Total Pathway: 

11 Hazard 
IngesiiodFruit 

Compound Conc'n-Fruit(mglkgJ Intake RfDo Hazard 
Arsenic 
Beryllium 
Dibenzo(a.h)anthracene 
Lead 
TH-TOTAL 

1.09E-16 4.P2E-19 

3 .OE-04 
5 .OE-03 

2-Methyl naphthalene 
Tributyl phosphate 
U-TOTAL 4.63E-01 1.8E-03 5.0E-03 9.1E-06 

Total Pathway: 9.1E-61 

Total 
Dust & Groundwater 

- Total mected 

1.6E-04 
5.6E-07 

2.4E-01 2.4E-01 

Total Rad + Chem 9.1E-06 Toral: 2.4E-01 2.4E-01 Total Rad + Chem 2.4E-01 
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TABLE B.3.3-13(~) 
FUTURE OFF-PROPERTY FARMER (Private Ownership) 

INACTIVE FLYASH PILE HOME GROWN PRODUCE'@UST AFFECTED) 
CARCINOGENIC RISK 

L I I  

IngestiodVegetables I I  IngestiodFruit I 
Compound Conch-Veg. (pCi/k@ - Intake w Risk I I Compound Conc'n-Fruit (pCi/kg) Intake 

I 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.388-08 4.7E-02 
1.43E-08 2.8E-02 
3.70E-09 7.3E-03 
3.58E-07 7.1E-01 
3.96E-07 7.8E-01 
4.678-07 9.2E-01 
4.778-07 9.4E-01 
4.98E-07 9.8E-01 

1.52E-06 3.OE+00 
1.04E-07 2.0E-01 
1.56E-06 3.1E+00 

4.19E-07 8.3E-01 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

1 .OE-11 
6.2E-12 
1.7E-12 
5.5E-lC 
7.8E-11 
3.3E-11 
5.2E-11 
1.3E-11 
1.4E-1( 
4.8E-11 
3.3E- 12 
8.6E-11 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.388-08 
1.438-08 
3.70E-09 
3.58E-07 
3.92E-07 
4.66E-07 
4.64847 
4.98E-07 
4.19E-07 
1.528-06 
1.04E-07 
1.56E-06 

2.5E-02 
1 SE-02 
3.98-03 
3.7E-01 
4.1E-01 
4.9E-01 
4.8E-01 
5.2E-01 
4.4E-01 
1.6E+00 
1.1E-01 

1.6E+00 

WRisk 
2.2E-10 5.58-12 
2.2E-10 3.3E-12 
2.3E-10 8.9E-13 
7.8E-10 2.9E-10 
1.OE-10 4.1E-11 
3.6E-11 1.8E-11 
5.5E-11 2.7E-11 
1.3E-11 6.88-12 
1.7E-10 7.4E-11 
1.6E-11 2SE-11 
1.6E-11 1.7E-12 
2.8E-11 4.6E-11 

7.23E-06 8.0E-09 1.8E+00 1.4E-08 
4.29E-07 4.7E-10 4.3E+00 2.OE-09 

Dibenzo(a.h)anthracene 3.87E-07 4.3E-10 7.3E+00 3.1E-09 
4.49E-06 4.9E-09 
3.76E-06 4.1E-09 

2-Methylnaphthalene 9.65E-08 l.lE-10 

Total Pathway: 1.9E-01 

Total Rad + Chem 2.0E-08 
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i 

Total Pathway: 5.4E-10 

Risk 
IngestiodFmit 

Compound Conch-Fruit (mn/k@ intake Risk 
Arsenic 7.238-06 4.2E-09 1.8E+00 7.4E-09 
Beryllium 4.298-07 2.5E-10 4.3E+00 1.1E-09 
Dibenzo(a.h)anthracenc 3.85847 2.2E-10 7.3E+00 1.6E-09 
Lead 4 498-06 2.68-09 
M-TOTAL 3.768-06 2.2E-09 
2-Methylnaphthalene 9.65E-08 5.6E-11 

Total Pathway: 1 .OE-OZ 

1.6E-11 
9.5E- 12 
2.6E- 12 
8.4E-10 
1.2E-10 
5.1E-11 
7.8E-11 
2.OE-11 
2.1E-10 
7.3E-11 
5 .OE- 12 
1.3E-10 

2.1E-08 
3.1E-09 
4.7E-09 

;? 
3 m  
5 z  
U"p 

- Y  
%o"o\ 

td 2 
1 

- 0  

Total Rad + Chem l.lE-08 
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TABLE B.3.3-13(~) 
(continued) 

NONCARCINOGENIC HAZARD 

IngestiodVegetables 
Compound Conc'n-Veg. (pCilkd & RfDo Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.4E-08 
1.4E-08 
3.7E-09 
3.6E-07 
4.0E-07 
4.7E-07 
4.8E-07 
5 .OE-07 
4.2E-07 
1.5E-06 
1 .OE-07 
1.6E-06 

4.7E-02 
2.8E-02 
7.3E-03 
7.1E-01 
7.8E-01 
9.2E-01 
9.4E-01 
9.8E-01 
8.3E-01 

3.OE+00 
2.0E-01 
3.1E+00 

Total Pathway: 

I Chem 
IngestiodVegetables 

Arsenic 7.2E-06 8.0E-09 3.0E-04 2.78-05 
Compound Conch-Vex. (mg/kg) & RfDo Hazard 

Beryllium 4.3E-07 4.7E-10 5.0E-03 9.5E-08 
Dibenzo(a,h)anthracene 3 9E-07 4.3E-10 
Lead 4.58-06 4 9E-09 
TH-TOTAL 3.8E-06 4 IE-09 
2-Methylnaphthalene 9.6E-08 l.lE-10 

I 

Total Pathway: 2.78-05 

Total Rad + Chem 2.7E-05 

FER\CRU2RI\ABQ\IVGOFFFI'.XLS\6/5/94; 8:34 PM 

~ 

h a r d  
IngestiodFruit 

Compound Conc'n-Fruit (Ki/k& & RtD(o) Hazard 
NP-237 2.388-08 2.5E-02 
PU-238 1.43E-08 1 SE-02 
PU-2391240 3 70E-09 3.98-03 
RA-226 3.588-07 3.7E-01 
RA-228 3.92E-07 4.1 E-01 
SR-90 4.66E-07 4.9E-01 
TH-228 4.648-07 4.8E-01 
TH-230 4.988-07 5.2E-01 
TH-232 4.19E-07 4.4E-01 
U-234 1.52E-06 1.6E+00 
U-2351236 1.04E-07 1.1 E41 
U-238 1 S6E-06 1.6E+00 

Total Pathway: 

Compound Conc'n-Fruit (malkg) intake Rtl>o Hazard 
Arsenic 7.23E-06 4.2E-09 3.0E-04 1.4E-05 

Dibenzo(a,h)anthracene 3.85E-07 2.2E-10 
Lead 4.49E-06 2.6E-09 
TH-TOTAL 3.76E-06 2.2E-09 

Beryllium 4.29E-07 2.5E-10 5.0E-03 5.0E-08 

2-Methylnaphthalene 9.65E-08 5.6E-I 1 

Total Pathway: 1.4E-0: 

d 

4.1E-05 
1.4E-07 

Total Rad + Chem 1.4E-05 



TABLE B.3.3-13(~) 
(continued) 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

1.39E-06 2.7E+00 2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 

3.94845 7.8E+01 3.6E-11 2.8E-0S 
5.5E-11 
1.3E-11 
1.7E-10 

1.18E-01 2.3E+05 1.6E-11 3.7E-06 
6.27E-03 1.2E+04 1.6E-11 2.OE-07 
1.30E-01 2.6E+O5 2.8E-11 7.2E-06 
5.12E-03 1.OE+04 1.3E-12 1.3E-0)E 

PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

1.39E-06 1.5E+00 2.2E-10 3.2E-1 
2.2E-IO 
2.3E-10 
7.8E-10 
1.OE-10 

3.93E-05 4.1E+01 3.6E-11 1.5E-0 
5.5E-11 
I .3E-11 
1.7E-10 

1.18E-01 1.2E+O5 1.6E-11 2.0E-0 
6.27E-03 6.5E+03 1.6E-11 .1.OE-0 
1.30E-01 1.4E+05 2.8E-11 3.8E-0 
5.12E-03 5.3E+03 1.3E-12 6.9E-0 

1 
. Total Pathway: 1.1E-05 Total Pathway : 5.9E4 

Cha 
IngestionNegetables 

Compound Conc'n-Vee. (me.lkpJ m m Risk 
Arsenic 18E+00 
Beryllium 4 3E+00 
Dibenzo(a.h)anhracene 7 3E+00 
Lead I09E-16 I2E-19 
TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 
U-TOTAL 4 63E-01 5.1E-04 

Total Pathway: 

Total Rad + Chem l.lE-05 

cal Risk 
IngestiodFruit 

Compound Conc'n-Fruit (mglkp,) m Risk 
Arsenic 1.8E+00 
Beryllium 4.3E+00 
Dibenm(a.h)anthncene 7.3E+00 
Lead 1.09E-16 6 3E-20 
TH-TOTAL 
2-Methylnaphthalene 

U-TOTAL 4 63E-01 2.7E-04 
Tributyl phosphate \ 

Total Pathway: 

Total 
Dust & Groundwater 

- Total Affeeted 

9.2E-10 9.4E-10 
9.58-12 
2.68-12 
8.4E-10 
1.2E-10 

4.3E-09 4.3849 
7.8E-11 
2.OE-11 
2.1E-10 

5.78-06 5.7E-06 
3.0E-07 3 .OE-07 
l.lE-05 1.1E-05 
2.0E-08 2.0E-08 

2.IE-08 
3.1E-09 
4.7E-09 

n 

Total Rad + Chem 5.9E-06 

z > r 
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TABLE B.3.3-13(~) 
(continued) 

NONt 

I Radial 
IngestionNegetables 

Compound Conc'n-Vep, (pCi/kgJ intake Rfi)o Hazard 
NP-237 1.4E-06 2 7E+00 
PU-238 
PU -2 391240 
RA-226 
RA-228 
SR-90 3.9E-05 7.8E+01 
TH-228 
TH-230 
TH-232 
U-234 12E-01 23E+05 
U-235/236 638-03 12E+04 
U-238 13E-01 26E+05 
TC-99 5 1E-03 1 OE+04 

Total Pathway: 

IngestionNegetables 

Arsenic 
Beryllium 

3 .OE-04 
5.0E-03 

D i b e n z o ( a , h ) a n t e  
Lead l.lE-16 1.2E-19 
TH-TOTAL 
2-Methyl naphthalene 
Tributyl phosphate S.0E-03 
U-TOTAL 4.6E-01 5.1E-04 3.0E-03 1.7E-01 

LRCXNOGENIC HAZARD 

IngestiodFruit 
Cornpound Conc'n-Fruit(pCi1kgJ Intake RfDo Hazard 

NP-237 1.39E-06 1.5E+00 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 3 93E-05 4.1E+01 
TH-228 
TH-230 
TH-232 
U-234 1.18E-01 1.2E+05 
U-2351236 6.27E-03 6.5E+03 
U-238 1.30E-01 1.4E+05 
TC-99 5.12E-03 5.3E+03 

Total Pathway: 

11 Hazard 
IngestiodFruit 

Compound Conc'n-Fruit (mp,/k& Intake R(D(o1 Hazard 
Arsenic 3 OE-04 
Beryllium 5 OE-03 
Dibenm(a.h)anthracene 

Lead I 09E-16 6 3E-20 
TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 5 OE-03 
U-TOTAL 463E-01 2 7 8 4 4  30E-03 9.0E-02 

I 
1 

Total Pathway: 1.7E-01 Total Pathway: 9.OE-02 

Total 
Dust & Groundwater 

- Total Affected 

4.1E-05 
1:4E-07 

2.6E-01 2.6E-01 

Total Rad + Chem 1.7E-01 Total Rad + Chem 9.0E-02 

FER\CRU2RI\ABQ\IVGOFFPW.XLS\6/5/94; 8:35 PM 



TABLE B.3.3-13(d) 
FUTURE OFF-PROPERTY CHILD (Private Ownership) 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 
CARCINOGENIC RISK 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.38E-08 2.0E-03 
1.43848 1.2E-03 
3.70E-09 3.1E-W 
3.58E-07 3.0E-02 
3.96E-07 3.3E-02 
4.67E-07 3.9E-02 
4.77E-07 4.0E-02 
4.98E-07 4.2E-02 
4.19847 3.58-02 
1.52E-06 1.3E-01 
1.04E-07 8.7E-03 
1.56E-06 1.3E-01 

2.2E- 10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-I 1 
1.3E-I I 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

4.4E-13 
2.6E-13 
7.2E- 14 
2.3E-11 
3.3E- 12 
1.4E-12 
2.2E-12 
5.4E- 13 
6.OE-I2 
2 .OE- 12 
1.4E-13 
3.78-12 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.38E-08 3.1E-03 
1.43E-08 1.8E-03 
3.70E-09 4.8E-04 
3.58E-07 4.6E-02 
3.92E-07 5.0E-02 
4.66E-07 6.0E-02 
4.648-07 6.0E-02 
4.98E-07 6.4E-02 
4.19E-07 5.4E-02 
1.52E-06 2.0E-01 
1.04E-07 1.3E-02 
1.56E-06 2.0E-01 

2.2E-10 6.78-13 
2.2E-10 4.OE-13 
2.3E-10 l.lE-13 
7.8E-10 3.6E-11 
1.OE-10 5.OE-12 
3.6E-11 2.28-12 
5.5E-11 3.3E-12 
1.3E-11 8.38-13 
1.7E-10 9.2E-12 
1.6E-I1 3.1E-12 
1.6E-11 2.1E-13 
2.8E-11 5.68-12 

Total Pathway: 4.4E-11 

7.23s-06 1.6E-09 1.8E+00 2.8E-09 
4 29E-07 9.4E-11 4.3E+00 4.OE-IO 

Dibenzo(a. h)anlhracene 3.878-07 8.5E-11 7 3E+00 6.2E-10 
4.49846 9 8E-10 
3 76E-06 8 3E-10 

2-Methylnaphthalene 9 65E-08 2 1E-11 

Total Pathway: 6.7E-11 

7.23E-06 2.4E-09 1.8E+00 4.2E-09 
4.298-07 1.4E-10 4.3E+00 6.2E-10 

Dibcnzo(a.h)anthraccnc 3.858-07 1.3E-10 7.3E+00 9.4E-10 
4.498-06 I.5E-09 
3.76E-06 I .3E-09 

2-Methylnaphthalene 9.65E-08 3.2E-11 

1.1 E-12 
6.78-13 
1.8E-13 
5.9E-1 I 
8.4E-12 
3.6E- 12 
5.5E- 12 
1.4E-12 
1 .5E-l1 
5.28-12 
3.5E- 1 3 
9.3E-32 

7 .OE-09 
1 .OE-09 
1.6E-09 

Total Pathway: 3.8E-09 

Total Rad + Chem 3.8E-09 

Total Pathway: 5.88-09 

Total Rad + Chern 5.98-09 

FER\CRU2Rl\ABQ\IVGOFCFP. XLS\6/S194; 8:36 PM 



NO 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.0E-03 
1.2E-03 
3.1E-04 
3 .OE-02 
3.3E-02 
3.9E-02 
4.0E-02 
4.2E-02 
3.5E-02 

8.7E-03 
1.3E-01 

1.3E-01 

I Compound Conch-Vea. (pCi/k& Intake RfDo Hazard 
2.4E-08 
1.4E-08 
3.7E-09 
3.6E-07 
4.0E-07 
4.7E-07 
4.8E-07 
5.0E-07 
4.2E-07 
1 SE-06 
1 .OE-07 
1.6E-06 

Total Pathway: 

IngestionNegetables 
Compound Conc'n-Veg. (mg/k& Intake RfDo Hazard 

Arsenic 7.2E-06 1.8E-08 3.0E-04 6.2E-05 
Beryllium 4.3E-07 l.lE-09 5.0E-03 2.2E-07 
Dibenzo(a,h)anthracene 3.9E-07 9.9E-10 
Lead 4.5E-06 1.1E-08 
ITH-TOTAL 3.8E-06 9.6E-09 
~2-Methylnaphthalene 9.6E-08 2.5E-10 

Total Pathway: 6.2E-05 

TABLE B.3.3-13(d) 
(continued) 

Total Rad + Chem '6.2E-05 

FER\CRU2RI\ABQ\IVGOFCFP.XLS\6/5/94; €236 PM 

ARCINOGENIC HAZARD 

2.38E-08 3.1E-03 
1.43E-08 1.8E-03 
3.70E-09 4.8E-04 
3.58E-07 4.6E-02 
3.92E-07 5.0E-02 
4.66E-07 6.0E-02 
4.64E-07 6.0E-02 
4.98E-07 6.4E-02 
4.19E-07 5.4E-02 
1.52E-06 2.0E-01 
1.04E-07 1.3E-02 
1.56E-06 2.0E-01 

Total Pathway: 

BI Hazard 
IngestiodFruit 

Compound Conc'n-FNit(mg/kg) Intake RfDo 
Arsenic 7.23E-06 2.8E-08 3.0E-04 9.4845 
Beryllium 4.29E-07 1.7E-09 5.0E-03 3.4E-07 
Dibenzo(a ,h)anthracene 3.85E-07 1.5E-09 
Lead 4.49E-06 1.8E-08 
TH-TOTAL 3.76E-06 1 SE-08 
2-Methylnaphthalene 9.65E-08 3.8E-10 \> 

I 
Total Pathway: 9.5E-0: 

1.6E-04 
5.6E-07 

Total Rad + Chem 9.5E-05 



TABLE 8.3.3-13(d) 

(continued) 
INACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

CARCINOGENIC RISK 

IngestionNegetables 
Compound Conc'n-Vea. (pCilkg) intake a Risk 

NP-237 1.39E-06 l.ZE-01 2.2E-10 2.6E-1 
PU-238 2.2E-10 
PU-239/240 2.3E-10 
RA-226 7.8E-10 
RA-228 1 .OE-10 
SR-90 3.94E-05 3.3E+00 3.6E-11 1.2E-1 
TH-228 SSE-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.18E-01 9.98+03 1.6E-11 1.6E-0 
U-2351236 6.27E-03 5.38+02 1.6E-11 8.4E-0 
U-238 1.30E-01 l.lE+04 2.8E-11 3.1E-0 
TC-99 5.12843 4.3E+02 1.3E-12 5.6E-1 

Total Pathway: 4.7E-0 

1 09E-16 2 4E-20 

2-Methylnaphthalene 
Tributyl phosphate 

463E-01 1 OE-04 

Total Pathway. 

Total Rad + Chem 4.78-07 

FER\CRUZRI\ABQ\IVGOFCWP.XL.S\6/5/94; 8:37 PM 

1.39E-06 1.8E-01 2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 

3.93E-05 S.lE+00 3.6E-11 
5.5E-1 I 
1.3E-11 
1.7E-10 

1.18E-01 l.SE+W 1.6E-11 
6.27E-03 8.IE+02 1.6E-11 
1.30E-01 1.7E+04 2.8E-11 
5.12843 6.6E+02 1.3E-12 

3.9E-11 

1.8E-IO 

2.4E-01 
1.3E-08 
4.7E-07 
8.6E-1 C 

_ .  1 
Total Pathway: 7.2E-07 

11 Risk 
IngestiordFruit 

Compound Conc'n-Fruit(ma/kd & a Risk 
Arsenic 1.8E+00 
Beryllium 4.3E+00 
Dibenzo(a.h)anlhraccnc 7.3E+00 
Lead 1 09E-16 3 6E-20 
TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 
U-TOTAL 4.638-01 16E-04 

Total Pathway: 

Total 
Dust & Groundwater 

- Total Affected 

6SE-11 6.6E-11 
6.7E-13 
1.8E-13 
5.9E-11 
8.48-32 

3.OE-IO 3 .OE-IO 
5.SE-12 
I .4E-12 
1 SE-11 

4.QE-07 4.0E-07 
2.1E-08 2.1E-08 
7.78-07 7.7E-07 
1.4E-09 1.4E-09 

7.0E-09 
1 .OE-09 
1.6E-09 

% &  
1.2E-06 u z  

$ 

Total Rad + Chem 7.2E-07 Torol: 1.2E-06 
z 



NONi 

IngestionNegetables 
Compound ' Conc'n-Veg. (DCilkg) Intake RfDo Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 

SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

1.4E-06 1.2E-01 

3.9E-05 3.3E+00 

1.2E-01 9.98+03 
6.3E-03 5.3E+02 
1.3E-01 l . lE+04 
5.1E-03 4.38+02 

Total Pathway: 

3.0E-04 
5.0E-03 

Dibenzo(a.h)anfhracene 
l.lE-16 2.8E-19 

2-Methylnaphthalene 
Tributyl phosphate 

4.6E-01 1.2E-03 5.0E-03 2.4E-0 

Total Pathway: 2.4E-0 

Total Rad + Chem 2.4E-01 

FER\CRU2RIMBQ\NGOFCWP.XLS\6/5/94; 8:37 PM 

TABLE B.3.3-13(d) 
(continued) 

LRCINOGENIC HAZARD 
In Hazard 

IngestionlFruit 
Compound Conc'n-Fruit(pCi/kQ RfDo Hazard 

Np-237 1.39E-06 1.8E-01 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 3.93E-05 5.1E+00 
TH-228 
TH-230 
TH-232 
U-234 1.18E-01 1.5E+04 
U-2351236 6.27E-03 8.1E+02 
U-238 1.30E-01 1.7E+04 
TC-99 5.12E-03 6.6E+02 

Total Pathway: 

I H  
IngestiodFruit 

Compound conc'n-Fruit(mg/kg) Intake RfDo Hazard 
Arsenic 3.0E-04 
Beryllium 5.0E-03 
Dibenzo(a.h)anthracene 
Lead 109E-16 4.2E-19 
TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 

4.63E-01 1.8E-03 5 OE-03 9.1E-06 U-TOTAL 

Total 

Dust & Groundwater 
Total Affected 

1.6E-04 
5.6E-07 

2.4E-01 2.4E-01 

Total Pathway: 9.1E-06 

Total Rad + Chem 9.1E-06 



TABLE B.3.3-14(a) 
FUTURE, OFF-PROPERTY FARMER (Federal Ownership) 

INACTrVE FLYASH PILE: GROUNDWATER 
CARCINOGENIC RISK 

IngestiodGroundwater 
Compound Conc'n(pCilL1 Risk 

NP-237 
SR-90 
rc-99  
U-234. 
U-2351236 . 
U-238 

2.8E-04 1.4E+01 2.2E-10 3.0E-09 
2.3E-03 l . l E + 0 2  3.6E-11 4.0E-09 
9.8E-01 4.8E+04 1.3E-12 6.2E-08 

2.4E+01 1.2E+06 1.6E-11 1.9E-05 
1.3E+00 6.3E+04 1.6E-11 1.0E-06 
2.7E+01 1.3E+06 2.8E-11 3.6E-05 

I 

Total Pathway: 5.6E-05 

InhalatiodGroundwater 

Not applicable 

Total Pathway: 

IngestiodGroundwater 

2.1E-17 5.6E-19 
U-TOTAL 9.5E-02 2.6E-03 

IngestiodGroundwater 

2.1E-17 5.6E-19 
U-TOTAL 9.5E-02 2.6E-03 

. InhalatiodGroundwater 
Risk 

2.1E-18 
U-TOTAL 9.78-03 

I I 
Total Pathway: Total Pathway: 

Total Rad + Chem 5.6E-05 Total Rad + Chem 
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TABLE B.3.3-14(a) 
(continued) 

CARCINOGENIC RISK 

Total Pathway: 

lkad Corn P ound ,z6 SF(derm) Risk 
6.5E-24 

U-TOTAL 

Total Pathway: 

Total - 
3.0E-09 
4.0E-09 
6.2E-08 
1.9E-05 
1 .OE-06 
3.6E-05 

Total Rad + Chem 



TABLE B.3.3-14(a) 
(continued) 

NONCARCINOGENIC HAZARD 
I 

IngestionlGroundwater 
Compound Conc'n(pCi/L) Intake RfDo Hazard 

NP-237 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

2.8E-04 1.4E+01 
2:3E-03 l . lE+02 
9.8E-01 4.8E+04 

2.4E+01 1.2E+06 
1.3E+00 6.3E+04 
2.7E+01 1.3E+06 

Total Pathway: 

InhalationlGroundwater 

Not applicable 

Total Pathway: 

I InaestionlGroundwater II InhalatiodGroundwater 1 

Lead 
U-TOTAL 

. .  

2.1E-17 5.6E-19 
9.5E-02 2.6E-03 3.0E-03 8.6E-01 

Lead 2.1E-18 
U-TOTAL 9.7E-03 

I I 1  I 
Total Pathway: 8.6E-01 Total Pathway: 

Total Rad + Chem 8.6E-01 Total Rad + Chem 

FER\CRU2RI\ABQ\IGWOFRF.XLS\6/5194; 8:37 PM 
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a 
TABLE B.3.3-14(a) 

(continued) 

NONCARCINOGENIC HAZARD 

Not applicable 

Total Pathway: 

7.4E-06 1.5E-04 5.0E-02 9.1E-01 

Total Pathway: 5.0E-02 

Total Rad + Chem 5 . 0 ~ - 0 2 7 1  



'I 

TABLE B.3.3-14@) 
FUTURE, OFF-PROPERTY CHILD (Federal Ownership) 

INACTIVE n Y A S H  PILE: GROUNDWATER 
CARCINOGENIC RISK 

NP-237 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

2.8E-04 5.9E-01 2.2E-10 1.3E-10 
2.38-03 4.7E+00 3.6E-11 l.7E-10 
9.8E-01 2.1E+03 1.3E-12 2.7E-09 

2.4E+01 5.OE+04 1.6E-11 8.1E-07 
1.3E+00 2.7E+03 1.6E-11 4.3E-08 
2.7E+01 5.6E+04 2.8E-11 1.6E-06 

Not applicable 

Total Pathway: 2.4E-06 Total Pathway: 

IngestiodGroundwater I I  Inhalation/Groundwater 
Compound Cornpound - Intake Risk 

Lead 
U-TOTAL 

2.1E-17 l.lE-19 
9.5E-02 5.2E-04 

8.4E- 19 
3.9E-03 

I I I  I 
Total Pathway: Total Pathway: 

Total Rad + Chem 2.4E-06 Total Rad + Chem 

! 
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e 

9.0E-25 
U-TOTAL 1 .OE-06 

TABLE B.3.3-14(b) 
(continued) 

FER\CRU2RI\ABQ\IGWOFRC.XLS\6/5/94; 8:38 PM 

CARCINOGENIC RISK 

Not applicable 

1 Total Pathway: - 

- Total 

1.3E-10 
1.7E-10 
2.78-09 

4.3848 
1.6E-06 

8.1E-07 

Chemical Risk 
Dermal ContacUGroundwater 

Total Rad + Chern I Total: 2.4E-061 



TABLE B.3.3-14@) 
(continued) 

NONCARCINOGEN1 

IngestiodGroundwater 
Compound Conch (pCilL) Intake RfDo 

NP-237 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

2.88-04 5.9E-01 
2.3E-03 4.7E+00 
9.8E-01 2.1E+03 

2.4E+01 5.OE+04 
1.3E+00 2.78+03 
2.7E+01 5.68+04 

I 
Total Pathway: 

Chemical Ham 
IngestiodGroundwater 

Compound Conc'n(mg/L) intake RfDo Hazard 

U-TOTAL 
2.1E-17 1.3E-18 
9.58-02 6.0E-03 3.0E-03 2.OE+00 

' HAZARD 

InhalatiodGroundwater 

' HAZARD 

\ 

I InhalatinnlGmundwater 

I 

I 
Total Pathway: 

I I 
Total Pathway: 2.OE+00 

Total Rad + Chem 2.OE+00 

InhalatiodGroundwater 
Compound - Intake RfDo Hazard 

Lead 9.8E-18 
U-TOTAL 4.5E-02 

Total Pathway: 

Total Rad + Chem 
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TABLE B.3.3-14@) 
(continued) 

FER\CRU2RI\ABQ\IGWOFRC.XLS\6/5/94; 8:38 PM 

NONCARCINOGENIC HAZARD 

I Radiation Hazard 
I Dermal Contact/Groundwater 

I 
Total Pathway: 

1.5E-04 8.1E-02 

Total Pathway: 8.1E-02 

2.1E+00 

Total Rad + Chem 8.1E-02-1 



TABLE B.3.3-14(~) 
FUTURE, OFFPROPERTY FARMER (Private Ownership) 

INACTIVE FLYASH PILE: GROUNDWATER 
CARCINOGENIC RISK 

2.8E-04 1.4E+OI 2.2E-IO 3.0E-09 
2.3E-03 1.1E+O2 3.6E-11 4.0E-09 Nor applicable 
9.8E-01 4.88+04 1.3E-12 6.28-08 

2.4E+Ol 1.2E+06 1.6E-11 1.9E-05 
1.3E+00 6.3E+04 1.6E-11 1.OE-06 
2.7E+OI 1.3E+06 2.8E-ll 3 .6845 

Total Pathway: 5.6E-05 Total Pathway: 

IngestionlGroundwater 
Compound 

2.1E-17 5.6E-19 
U-TOTAL 9.5E-02 2.6E-03 

. InhalationlGroundwater 
Risk Compound - Intake - 

Toel Pathway: 

Total Rad + Chem 5.6E-05 

Total Pathway: 

Total Rad + Chem 

FER\CRU2RI\ABQ\IGWOFRFP.XLS\6/5/94; 8:39 PM 

e 



TABLE B.3.3-14(~) 
(continued) 

CARCINOGENIC RISK 

I Radiation Risk 

I 
~~~ 

I Total Dermal Contact/Groundwater - 

Not applicable 

Chemical Risk 
Dermal Contact/Groundwater 

FER\CRU2RI\ABQ\IGWOFRFP. XLS\6/5/94; 8:39 PM 

3 .OE-09. 
4.0E-09 
6.2E-08 
1.9E-05 
1 .OE-06 

I Compound -. Intake SF(derm) Risk I 

U-TOTAL 7.4E-06 
Lead 6.5E-24 

1 I 
Total Pathway: 

Total Rad + Chem 1-1 



TABLE B.3.3-14(~) 
(continued) 

NONCARCINOGENIC HAZARD 

t IngestiodGroundwater II InhalatiodGroundwater 
Compound 

NP-237 
SR-90 
TC-99 
U-234 
U-2351236 

2.8E-04 1.4E+01 
2.3E-03 l . l E + 0 2  
9.8E-01 4.8E+04 

2.4E+01 1.2E+06 
1.3E+00 6.3E+04 

Not applicable 

I U-238 2.7E+01 1.3E+06 

Total Pathway: Total Pathway: 

2.1E-17 5.6E-19 Lead 2.1E-18 
9.5E-02 2.68-03 3.0E-03 8.6E-01 U-TOTAL 9.78-03 

I I 

Total Pathway: 8.6E-01 Total Pathway: 

Total Rad + Chem 8.6E-01 Total Rad + Chem 

FER\CRU2RI\ABQ\IGWOFRFP. XLS\6/5194; 8:39 PM 



FER\CRU2RI\ABQ\IGWOFRFP.XLS\6/5/94; 8:39 PM 

Chemical Hazard 
Dermal ContacdGroundwater 

Intake RfD(detm) Hazard ComDound - 
Lead 6.58-24 
U-TOTAL 7.4E-06 1.5E-04 5.0E-02 

Total Pathway: 

9.1E-01 

Total Rad + Chem 5 . O E - 0 2 7 1  

. 
TABLE B.3.3-14(~) 

(continued) 

NONCARCINOGENIC HAZARD 

Total - 



G '  
€ 3 -  

TABLE B.3.3-14(d) 
FUTURE, OFF-PROPERTY CHILD (Private Ownership) 

INACTIVE FLYASH PILE GROUNDWATER 

2.88-04 5.9E-01 2.2E-10 1.3E-10 
2.3E-03 4.7E+00 3.6E-11 1.7E-10 
9.8E-01 2.1E+03 1.3E-12 2.78-09 

2.4E+01 5.OE+04 1.6E-11 8.1E-07 
1.3E+00 2.7E+03 1.6E-11 4.3E-08 
2.7E+01 5.6E+04 2.8E-11 1.6E-06 

CARCINOGENIC RISK 

Not applicable 

I 
Total Pathway: 2.4E-06 Total Pathway: 

\ 

3.9E-03 

Total Pathway: Total Pathway: 

Total Rad + Chem 2.4E-06 Total Rad + Chem 

FER\CRU2RI\ABQ\IGWOFRCP.XLS\6/5/94; 839 PM 



FER\CRUZRI\ABQ\IGWOFRCP.XLS\6/5/94; 8:39 PM 

TABLE B.3.3-l4(d) 
(continued) 

CARCINOGENIC RISK 

Not applicable 

Total Pathway: 

Dermal ContacUGroundwater 
Compound - Intake SF(derm) 

Lead 9.0E-25 
U-TOTAL 1 .OE-06 

I 
Total Pathway: 

Total - 
1.3E-10 
1.7E-10 
2.7E-09 
8.1E-07 
4.3E-08 
1.6E-06 

i 

Total Rad + Chem I,,,,,/ 



TABLE 8.3.3-14(d) 
(continued) 

NP-237 2.8E-04 5.9E-01 
SR-90 2.3E-03 4.7E+00 
TC-99 9.8E-01 2.1E+03 
U-234 2.4E+01 5.OE+04 
U-2351236 . 1.3E+00 2.7E+03 
U-238 2.7E+01 5.6E+04 

. €3 .  
: - 

\ 

Not applicable 

I 

NONCARCINOGENIC HAZARD 

IngestiodGroundwater II InhalatiodGroundwater 
Compound Conc'n(pCitL1 ~ntake R ~ D O  ~azard I I 

Chemical H a m  
IngestiodGroundwater 

Compound Conc'n (ma/L) Intake RfDO Hazard 
Lead 2.1E-17 1.3E-18 
U-TOTAL 9.58-02 6.0E-03 3.0E-03 2.OE+00 

Total Pathway: 2.OE+00 

Total Rad + Chem 2.OE+00 

I FER\CRU2RI\ABQ\IGWOFRCP.XLS\6/5/94; 8:39 PM 
I c 

Total Pathway: 

InhalatiodGroundwater 
Compound - Intake RfDo Hazard 

Lead 9.8E-18 
U-TOTAL 4.5E-02 

Total Pathway: 

Total Rad + Chem 



TABLE B.3.3-14(d) 
(continued) 

FER\CRU2RI\ABQ\IGWOFRCP.XLS\6/5/94: 8:39 PM 

NONCARCINOGENIC HAZARD 

Dermal ContacdGroundwater 

Not applicable 

Total Pathway: 

Total - 

Lead 1 .OE-23 
U-TOTAL 1.2E-05 1.5E-04 8.1E-02 2.1E+00 

Total Pathway: 8.1E-02 

Total Rad + Chern 8.1E-02 Tor& 2.1E+00 0 



TABLE B.3.3-15 
FUTURE, EXPANDED TRESPASSER 

INACTIVE FLYASH PILE: SURFACE SOIL 
Carcinogenic Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.08E-07 
3.60E-07 
9.32848 
8.79E-06 
9.95E-06 
3.86E-06 
1.20E-05 
1.23E-05 
1.03E-05 
3.848-05 
2.67E-06 
3.94E-05 

2.0E-03 
1.2E-03 
3.OE-04 
2.9842 
3.2E-02 
1.3E-02 
3.9E-02 
4.0E-02 
3.4E-02 
1.2E-01 
8.7E-03 
1.3E-01 

2..9E-08 
3.9E-08 
3.8E-08. 
7.0E-09 
6.9E- 10 
6.2E-11 
7.8848 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
5.2E-08 

5.7E-! 1 
4.6E-1 t 
1.2E-11 
2.OE-10 
2.2E-11 
7.8E-13 
3 .OE-09 
1.2E-09 
3.7E-09 
3.2E-09 

6.7E-09 
2.2E-IO 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.37E-01 4.5E+00 
8.10E-02 2.6E+00 
2.10E-02 6.8E-01 

1.98E+00 6.4E+01 
2.248+00 7.3E+01 

8.70E-01 2.8E+01 
2.71E+00 8.8E+01 
2.77E+00 9.OE+01 
2.338+00 7.6E+01 
8.658+00 2.88+02 

6.02E-01 2.OE+01 
8.87E+00 2.9E+02 

2.2E-10 9.8E-10 
2.2E-10 5.8E-10 
2.3E-10 1.6E-IO 
7.8E-10 5.0E-08 
1.OE-10 7.3E-09 
3.6E-11 l.OE-09 
5.5E-11 4.88-09 
1.3E-11 1.2E-09 
1.7E-10 1.3E-08 
1.6E-11 4.5849 
1.6E-11 3.1E-10 
2.8E-11 8.1E-09 

Total Pathway: 1.8E-08 Total Pathway: 9.28-08 

3.328+01 8.0E-07 1.8E+00 1.4E-06 
2.27E+00 5.4E-08 4.3E+00 2.3E-07 

Dibenzo(a,h)anthracene 2.20E+00 5.38-08 7.3E+00 3.8E-07 
1.06E-07 2.7E-10 2.39E+01 5.7E-07 
9.50E-08 2.5E-10 2.14E+01 5.1E-07 

2-Methylnaphthalene 7.10E-10 1.8E-12 2-Methylnaphthalene 1.60E-01 3.8E-09 

Total Pathway: 6.1E-09 Total Pathway: 2.0E-06 

Total Rad + Chem 2.4E-08 Total Rad + Chem 2.1E-06 

FER\CRU2RI\ABQ\IFSLEXTY.XLS\6/5/94; 8:40 PM 



TABLE B.3.3-15 . 

(continued) 

Not applicable 

Carcinogenic Risk 

4.3E-07 2.6E-08 
2.8E-11 1.OE-12 
2.7E-11 2.5E-13 
6.0E-06 5.3E-06 
2.9E-06 2.9E-06 

NP-237 6.1E-02 
PU-238 3.6E-02 
PU-239124 9.4E-03 
RA-226 8.9E-01 
RA-228 1.OE+00 
SR-90 3.9E-01 
TH-228 1.2E+00 
TH-230 1.2E+00 
TH-232 1.OE+00 
U-234 3.9E+00 
U-2351236 2.7E-01 
U-238 4.OE+00 

5.6E-06 6.88-06 

8.5E-06 8.9E-06 

2.4E-07 6.5E-08 
3.6E-08 1.4E-07 

5.4E-11 6.7E-11 

3.OE-11 1.2E-1C 

I 

Total Pathway: . Total Pathway: 2.4E-05 

I Chemical Risk 

t Dermal Contact/Soil I I  External RadiatiodSoil 
Compound - Intake SF(derm1 I (Compound Intake Risk 

Arsenic 3.0E-07 1.8E+00 5.6E-0 
Beryllium 2.1E-07 2.3E-0 
Dibenzo(a, h)anthracene 3.8E-0 
Lead 2.2E-06 

2-Methylnaphthalene 4.4E-07 
TH-TOTAL 

Total Pathway: 1.2E-06 

Total Rad + Chem 1.2E-06 

Not applicable 

Total Pathway: 

n 

Total 

2.7E-08 
6.3E-10 
1.7E-10 
5.4E-06 
2.9E-06 
1 .OE-09 
6.8E-06 
2.4E-09 
8.9E-06 
7.9E-09 
6.5E-08 
1.6E-07 

.-... 

2 .OE-06 
4.7E-07 
7.7E-07 

2.4E-05-1 

FER\CRU2RI\ABQ\IFSLEXTY. XLS\6/5/94; 8:40 PM 



TABLE B.3.3-15 
(continued) 

\ 

6.08E-07 
3 .60E-07 
9.32E-08 
8.79E-06 
9.95E-06 
3.86E-06 
1.20E-05 
1.23E-05 
1.03E-05 
3.84E-05 
2.67E-06 
3.94E-05 

2.0E-03 
1.2E-03 
3.OE-04 
2.9E-02 
3.2E-02 
1.3E-02 
3.9E-02 
4.0E-02 
3.4E-02 
1.2E-01 
8.7E-03 
1.3E-01 

I I 

1.47E-07 6.1E-10 
Beryllium 1.01E-08 4.2E-11 
Dibenzo(a,h)anthracene 9.77E-09 4.OE-11 
Lead 1.06E-07 4.4E-10 
TH-TOTAL 9.50E-08 3.9E-10 
2-Methylnaphthalene 7.10E-10 2.9E-I2 

I 

Total Pathway: 

Total Pathway: 

Total Rad + Chem 

c Hazard 

IngestiodSoll 
Compound Conch (pCilgj - Intake RfDo Hazard 

NP-231 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
M-228 
M-230 
M-232 
U-234 
U-2351236 
U-238 

1.37E-01 4.5E+00 
8.10E-02 2.6E+00 
2.10E-02 6.8E-01 

1.98E+00 6.4E+01 
2.24E+00 7.3E+01 

8.70E-01 2.8E+01 
2.71E+00 8.8E+01 
2.77E+00 9.OE+01 
2.33E+00 7.6E+01 
8.65E+00 2.8E+02 

6.02E-01 2.OE+01 
8.87E+00 2.9E+02 

Total Pathway: 

IngestiodSoil 
ComDound Conc'n(mn/k& Rn>o Hazard 

Beryllium 2.278+00 8.7E-08 5.0E-03 1.7E-0 
Dibenzo(a,h)anthracene 2.20E+00 8.4E-08 
Lead 2.39E+O1 9.1E-07 
M-TOTAL 2.14E+01 8.2E-07 
2-Methylnaphthalene 1.60E-01 6.1E-09 

Arsenic 3.328+01 1.3E-06 3.OE-04 4.2E-0 

I 
Total Pathway: 4.2E-03 

Total Rad + Chem 4.2E-03 

C 

FER\CRU2RI\ABQ\IFSLEXTY,XLS\6/5/94; 8:40 PM 



TABLE B.3.3-15 
(continued) 

I Radiation Ha: Radiation Ha: 
Dermal Contact/Soil 

Non-carcinogenic Hazard 

Dermal Contact/Soil 

Total Pathway: 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.1E-02 
3.6E-02 
9.4E-03 
8.9E-01 
1.OE+00 
3.9E-01 
1.2E+00 
1.2E+00 
1.OE+00 
3.9E+00 
2.7E-01 

4.OE+00 

I 
Total Pathway: 

Chemical Hazard 
Dermal ContadSoil 

Arsenic 4 .8847 2.98-04 1.7E-03 
Beryllium 3.3E-07 5.OE-05 6.68-03 
Dibenzo(a,h)anthracene 
Lead 3 .5846 
TH-TOTAL 
2-Methylnaphthalene 7.0E-07 

Intake RfD(derm) Hazard Compound - 
External RadiahodSoil 

Compound Intake RfDo Hazard 

Not applicable 

Total - 

5.9E-03 
6.6E-03 

I I I  
Total Pathway: 8.3E-03 Total Pathway: 

Total Rad + Chem 8 .3843 

FER\CRUZRI\ABQ\IFSLEXTY.XLS\6/5/94; 8:40 PM 



TABLE B.3.3-16 
FUTURE, EXPANDED TRESPASSER 

INACTIVE FLYASH PILE: SClRFACE WATER 
Carcinogenic Risk 

Not applicable 
5.82842 1.3E+00 2.3E-10 2.9E-10 
3.60E-01 7.9E+00 7.8E-10 6.1E-09 
3.63E-01 7.9E+00 1.OE-10 7.9E-10 
1.41E-01 3.1E+00 3.6E-11 l.lE-10 

1.63E+02 3.6E+03 1.6E-11 5.7E-08 
l.OlE+Ol 2.2E+02 1.6E-11 3.5E-09 
1.60E+02 3.5E+03 2.8E-11 9.8E-08 

Total Pathway: 1.7E-07 Total Pathway: 

Compound Conc'n(ma/L) Intake 
Arsenic 3.23E-03 6.4E-08 1.8E+00 l.lE-07 
Beryllium 1.56E-04 3.1E-09 4.3E+00 1.3E-08 
Lead 1.30E-02 2.68-07 
Dibenzo(a, h)anthracene 2.22E-05 4.4E-IO 7.3E+00 3.2E-09 
2-Methylnaphthalene 3.15E-03 6.3E-08 
U-TOTAL 4.96E-01 9.9E-06 

Total 

3.2E-09 
3.9E-09 

.. 
2.9E-10 
6.1E-09 
7.9E-10 
l.lE-10 
5.7E-08 
3.58-09 
9.88-08 

Arsenic 9.4E-09 1.8E+00 1.7E-08 1.3E-07 
Beryllium 4.5E-10 I .3E-08 2.7E-08 

Dibenzo(a,h)anthracene 1.7E-07 3.28-09 6.4E-09 
2-Methylnaphthalene 1.3E-06 
U-TOTAL 1.4E-06 

Lead 1.5E-10 

Total Pathway: 1.3E-07 

Total Rad + Chem 3.0E-07 

Total Pathway: 3.4E-08 
For PAHs and Be, dermal carcinogenic risks assumes I X  the oral carcinogenic risk. 

Total Rad + Chem 3 . 4 E - 0 8 7 1  

FER\CRU2RI\ABQ\IFSWEXlYY.XIS\6/5/94; 8:41 PM 



TABLE B.3.3-16 
(continued) 

INACTIVE FLYASH PILE: SURFACE WATER 
Non-carcin 

Radiati 
IngestiodSurface Water 

Compound Conch (uCi1L) RfDo Hazard 
NP-237 6.71E-01 1.5E+01 
PU-238 8.08E-01 1.8E+01 
PU-2391240 -5.82E-02 1.3E+00 
RA-226 

~ 3.60E-01 7.9E+00 
RA-228 3.63E-01 7.9E+00 
SR-90 1.41E-01 3.1E+00 
U-234 1.638+02 3.68+03 
U-2351236 1.01E+01 2.2E+02 
U-238 1.60E+02 3.5E+03 

E 
k 
N 
c 

Total Pathway: 

ienic Hazard 

Compound Conc'n(mg1L) Intake Rfi)(ol Hazard 
Arsenic 3.2E-03 3.7E-07 3.OE-04 1.2E-03 
Beryllium 1.6E-04 1.8E-08 5.0E-03 3.6E-06 
Lead 1.3E-02 1.5E-06 
Dibenzo(a,h)anthracene 2.2E-05 2.6E-09 
12-Methylnaphthalene 3.2E-03 3.7E-07 
U-TOTAL 5.0E-01 5.8E-05 3.0E-03 1.9E-02 

Total Pathway: 2.0E-02 

Total Rad + Chem 2.0E-02 

Total - 

1.4E-03 
Beryllium 5.7E-05 

Dibenzo(a, h)anthracene 1 .OE-06 
,2-Methylnaphthalene 7.6E-06 
U-TOTAL 8.4E-06 1.5E-04 5.6E-02 7.5E-02 

Lead 8.8E- 10 

Total Pathway: 5.6E-02 

Total Rad + Chem 5 . 6 E - 0 2 7 1  

FER\CRU2RI\ABQ\IFSWEXTY. XLs\6/5/94: 8:4 1 PM 



TABLE B.3.3-17 
FUTURE, EXPANDED TRESPASSER 

INACTIVE FLYASH PILE: SEDIMENT 
Carcinogenic Risk 

NP-237 
PU-238 
pu-239n40 
RA-226 
RA-228 
SR-90 
U-234 
U-235/236 
U-238 

1.32E-01 5.2E-01 
8.09842 3.2E-01 ' 

2.09E-02 8.28-02 
1.98E+00 7.8E+00 
2.24E+00 8.8E+00 

8.69E-01 3.4E+00 
7.71E+d0 3.OE+01 

5.40E-01 2.1E+00 
7.938+00 3.1E+Ol 

2.2E-10 l.lE-10 
2.2E-IO 7.OE-11 
2.3E-10 1.9E-11 
7.8E-10 6.1E-09 
1 .OE-10 8.8E-IO 
3.6E-11 1 .ZE-lO 
1.6E-11 4.8E-10 
1.6E-11 3.4E-11 
2.8E-ll 8.7E-10 

1 I 
Total Pathway: 8.78-09 

Not applicable 

Total Pathway: 

2.388+01 8.5E-08 6.98-07 
Methylnaphthalene 1.59E-01 5.7E-10 2-Methylnaphthalene 
ibenzo(a.h)anthracene 5.7E-0f 

2.348+01 8.48-08 

Total Pathway: 3 OE-07 Total Pathway: 5.1E-07 

Total Rad + Chern 3.1E-07 Total Rad + Chem 5.1E-07 

NP-237 9.4E-03 4.3E-07 4.0E-09 
PU-238 5.8843 2.8E-11 1.6E-13 
PU-239/24 1.5E-03 2.7E-11 4.OE-14 
RA-226 1.4E-01 6.0E-06 8.5EB7 
RA-228 1.6E-01 2.98-06 4.6E-07 

5.5E-01 3.OE-11 1.6E-11 

Total Pathway: 1.3E-06 

CornDound 

Not applicable 

Total Pathway: 

Total 

4.2E-09 
7 .OE-1 1 
1.9E-11 
8.5E-07 
4.68-07 
1.2E-10 
5 .OE-IO 
9.3E-09 
2.1848 

6.2E-07 
7.0E-08 

l.lE-07 

Total Rad + Chem 1.3E-06-1 
'> 
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TABLE B.3.3-17 
(continued) 

Non-c 

1.32E-01 5.2E-01 
8.09E-02 3.2E-01 
2.09E-02 8.2E-02 

1.98E+00 7.8E+00 
2.24E+00 8.8E+00 

8.69E-01 3.4E+00 
7.71E+00 3.OE+01 

5.40E-01 2.1E+00 
7.93E+00 3.1E+01 

cinogenic Hazard 

Total Pathway: Total Pathway: 

Total - 

4.3E-03 
7.7E-03 

2.38E+01 5.0E-07 4.0E-06 
2-Methylnaphthalene 1 S9E-01 3.3E-09 2-Methylnaphthalene 8.1E-07 
Dibenzo(a,h)anthracene 2.2OE+OO 4.6E-08 Dibenzo(a,h)anthracene 

40E-06 1.5E-04 2.7E-02 2.7E-02 

Total Pathway: 2.5E-03 Total Pathway: 3 6E-02 

Total Rad + Chem 2.5E-03 Total Rad + Chem 3.6E-02 Total: 3.9E-02 
'., 
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TABLE B.3.3-18(a) 
INACTIVE FLYASH PILE: SURFACE SOIL 

Grrinogenic Risk 
FUTURE ON-PROPERTY FARMER (RME VALUES) 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.298-07 8.4E-02 
4.54E-07 5.3E-02 
1.18E-07 1.4E-02 
l.llE-05 1.3E+00 
1.268-05 1.5E+00 
4.88E-06 5.7E-01 
1 S2E-05 1.8E+00 
1.55845 1.8E+00 
1.31E-05 1.5E+00 
4.85845 5.6E+00 
3.388-06 3.9E-01 
4.98E-05 5.8E+00 

2.9E-08 
3.9848 
3.8E-08 
7 .OE-09 
6.9E- 10 
6.2E-I 1 
7.8E-08 
2.9E-08 
1.IE-07 
2.68-08 
2.5848 
5.2E-08 

2.58-09 
2.1E-09 

9.0E-09 
1 .OE-09 

1.4E-07 
5.2E-08 
I .7E-07 
1 SE-07 
9.88-09 
3.0E-07 

5.2E-10 

3.5E-11 

Total Pathway: 8.3847 

Inhalation of ParticulateslSoil 
Compound Conch (malm31 Intake - Risk - 

Arsenic 
Beryllium 
Dibenzo(a.h)anthracene 
Lead 

2-Methylnaphthalene 
TH-TOTAL 

1.868-07 1.2E-08 1.5E+01 1.8E-07 
1.278-08 8.2E-10 8.4E+00 6.9E-09 
1.23E-08 8.OE-10 6.1E+00 4.9E-09 
1.34E-07 8.7849 
1.20E-07 7.8E-09 
8.98E-10 5.8E-11 

Total - 
2.58-09 
2.1E-09 

9.0E-09 
1 .OE-09 

1.4E-07 
5.2E-08 
I .7E-07 
1 SE-07 
9.8E-09 
3 .OE-07 

5.2E-10 

3.5E-11 

I .8E-07 
6.9E-09 
4.9E-09 

I 
Total Pathway: 1.9E-07 

Total Rad + Chem 1.OE-06 
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TABLE B.3.3-18(a) 
(continued) 

Non-carcinogenic Hazard 

Inhalation of ParticuIateslSoil 
Compound Conch inAir(pCUm3) Intake RfDo Hazard 

NP-237 7.29E-07 8.4E-02 
PU-238 4.54E-07 5.3E-02 
PU-239/240 1.18E-07 1.4E-02 
FA-226 l.llE-05 1.3E+00 
FA-228 1.26E-05 1.5E+00 
SR-90 4.88E-06 5.7E-01 
TH-228 1.52E-05 1.8E+00 
TH-230 1.55E-05 1.8E+00 
TH-232 1.31E-05 1.5E+00 
U-234 4.85E-05 5.6E+QO 
U-235/2j6 3.38E-06 3.9E-01 
'U-238 4.98E-05 5.8E+00 

Total Pathway: 

Chemical Hazard 
Inhalation of Particulates/Soil 

Compound Conch (mglm3) - Intake Rfi)o Hazard 
Arsenic 
Beryllium 
Dibenzo(a, hlanthracene 
Lead 

2-Methylnaphthalene 
TH -TOTAL 

1.86E-07 1.2E-08 

1.23E-08 8.OE-10 
1.34E-07 8.7E-09 
1.20E-07 7.8E-09 

1.27E-08 8.2E-10 

8.98E-10 5.8E-11 

I I 
Total Pathway: 

Total Rad + Chem Total: I I 
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NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.29E-07 1 SE-03 
4.54847 9.5E-04 
1.18E-07 2.58-04 
1.11E-05 2.3E-02 
1.26845 2.6E-02 
4.888-06 l.0E-02 
1 S2E-05 3.2E-02 
1.55E-05 3.3E-02 
1.31E-05 2.8E-02 
4.85E-05 l.OE-O1 
3.38E-06 7.1E-03 
4.988-05 l.OE-O1 

2.9E-08 
3.9E-08 
3.8E-08 
7.0E-09 
6.9E-10 
6.2E-11 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.58-08 
5.2E-08 

4.4E-11 
3.7E-11 
9.4E- 12 
1.6E-1C 
1.8E-11 
6.4E-12 
2.5E-OS 
9.4E-1C 
3 .OE-OS 
2.6E-05 
1.8E-1( 
5.4E-05 

TABLE B.3.3-18(b) 
INACTIVE FLYASH PILE: SURFACE SOIL 

Carcinogenic Risk 
FUTURE ON-PROPERTY CHILD 

Total - 
4.4E-11 
3.7E-11 
9.48-12 
1.6E-10 
1.8E-11 
6.48-13 
2.5E-09 

3.0E-09 
2.68-09 

9.4E- 10 

1.8E-10 
5.48-09 

4 Total Pathway: 1 SE-08 

Dibenzo(a,h)anthracene 1238-08 6.7E-11 6.1E+00 4.1E-10 
1.34E-07 7.3E-10 
120E-07 6.6E-10 

2-Methylnaphthalene 8.98E- 10 4.9E- 12 

Total Pathway: 1.6E-08 

1.5E-08 
5.8E-10 
4.1E-10 

Total Rad + Chem 3.1E-08 
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TABLE B.3.3-18(b) 
(continued) 

i 

Non-carcinogenic Hazard 

7.29E-07 
4.54E-07 
1.18E-07 
1.1 1E-05 
1.26E-05 
4.88E-06 
1.52E-05 
1.55E-05 
1.31E-05 
4.85E-05 
3.38E-06 
4.98E-05 

I 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

1 SE-03 
9.5E-04 
2.58-04 
2.3E-02 
2.6E-02 
1 .OE-02 
3.2E-02 
3.3E-02 
2.8E-02 
l.OE-O1 
7.1E-03 
1 .OE-01 

I 
Total Pathway: 

I Chemical Hazard 1 
Inhalation of ParticulateslSoil 

Compound Conch (mglm3) - Intake RfDo Hazard 
Arsenic 
Beryllium 
Dibenzo(a,h)anthracene 
Lead 

2-Methylnaphthalene 
TH-TOTAL 

1.868-07 1.2E-08 
1.278-08 8.1E-10 
1.238-08 7.9E-10 
1.34E-07 8.6E-09 
1.20E-07 7.7E-09 
8.98E-10 5.7E-11 

Total Rad + Chem Total: I I 
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TABLE B.3.3-19(a) 

INACTIVE FLYASH PILE: GROUNDWATER 
CARCINOGENIC RISK 

FUTtRE, ON-PROPERTY FARMER FARMER (RME VALUES) 

NP-237 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

1.9E-02 9.3E+02 2.2E-10 2.0E-07 
2.78-02 1.3E+03 3.6E-11 4.8E-08 

1.8E+00 8.9E+04 1.3E-12 1.2E-07 
4.7E+02 2.38+07 1.6E-11 3.78-04 
2.5E+01 1.2E+06 1.6E-11 2.0E-05 
5.2E+02 2.5E+07 2.8E-11 7.1E-04 

Not applicable 

I I I  Total Pathway: 
Total Pathway: l.lE-03 

t IngestiodGroundwater InhalatiodGroundwater I I  
Compound Conc'n(mg/Ll ~ntake ~ i s k  I I Intake - Risk Compound - 

2-Methylnaphthalene 7.2E-04 2.0E-05 
Lead 1.4E-03 3.9E-05 
Tributyl phosphate 1.4E-03, 3.98-05 
U-TOTAL 1.8E+00 5.0E-02 

2-Methylnaphthalene 7.4E-05 
Lead . 1.5E-04 
Tributyl phosphate 1 SE-04 
U-TOTAL I .9E-01 

I I 1  I 

Total Pathway: Total Pathway: 

Total Rad + Chem 1.1 E-03 , Total Rad + Chem 
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TABLE B.3.3-19(a) 
(continued) 

CARCINOGEMC RISK 

Dermal Contact/Groundwater 

Not applicable 

Total Pathway: 

2-Methylnaphthalene 8.0E-06 

Tributyl phosphate 
4.5E-10 

1.4E-04 

Total Pathway: 

2.0E-07 
4.8E-08 
1.2E-07 
3.7E-04 
2.OE-05 
7.1E-04 

For PAHs and Be, dermal carcinogenic risks assumes 1X the oral carcinogenic risk. 
Total Rad + Chem 
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TABLE B.3.3-19(a) 
(continued) 

1.9E-02 9.3E+02 
2.78-02 1.3E+03 

1.8E+00 8.9E+04 
4.7E+02 2.38+07 
2.5E+01 1.2E+06 
5.2E+02 2.58+07 

NONCARCINOGENIC HAZARD 

VP-237 
SR-90 

U-234 
U-2351236 
U-238 

TC-99 
Not applicable 

I 1  

Total Pathway: Total Pathway: 

Conc'n(mg/L) Intake RfDo Compound W R f D o W  
2-Methylnaphthalene 7.2E-04 2.OE-05 2-Methylnaphthalene 7.4E-05 

1.4E-03 3.9E-05 Lead 1.5E-04 
Tributyl phosphate 1.4E-03 3.9E-05 5.0E-03 7 .8843 Tributyl phosphate 1 SE-04 
U-TOTAL 1.8E+00 5.0E-02 3.0E-03 1.7E+OI U-TOTAL 1.9E-01 

I I I  
Total Pathway: 1.7E+01 Total Pathway: 

Total Rad + Chem 1.7E+01 Total Rad + Chem 
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TABLE B.3.3-19(a) 
(continued) 

2-Methylnaphthalene 8.0E-06 

Tributyl phosphate 3.5E-06 4.5E-03 7.9E-0 
U-TOTAL 1.4E-04 1.5E-04 9.7E-0 

4.5E-10 

NONCARCINOGENIC HAZARD 
Radiation Hazard I 

Dermal Contact/Groundwater 

Not applicable 

1 
Total Pathway: 

I Chemical Hazard I 
Dermal Contact/Groundwater 

Intake RfD(derm) Hazard - Compound 

FER\CRUZRI\ABQ\IGWONRF.XL.S\6/5/94; 8:43 PM 

8.6E-03 
1.8E+01 

Total Rad + Chem 9.7E-01 Toful: 1.8E+01 0 



' : 

1.9E-02 4.OE+01 2.2E-10 8.8E-09 
2.7E-02 5.7E+01 3.6E-I1 2.1E-09 

1.8E+00 3.8E-I-03 1.3E-12 5.0E-09 
4.78+02 9.8E+O5 1.6E-1 I 1.6E-05 
2.5E+01 5.38+04 1.6E-I 1 8.48-07 
5.2E+02 l . lE+06 2.8E-11 3.0E-05 

TABLE B.3.3-19(b) 
FUTURE, ON-PROPERTY FARMER CHILD 
INACTIVE FLYASH PILE: GROUNDWATER 

CARCINOGENIC RISK 

Not applicable 

I I 1  

Total Pathway: 4.7E-05 Total Pathway: 

2-Methylnaphthalene 7.2E-04 3.9E-06 2-Methylnaphthalene 2.9E-05 

Tributyl phosphate 1.4E-03 7.88-06 
1.8E+00 1.0E-02 

1.4E-03 7.8E-06 Lead 5.9E-05 
Tributyl phosphate 5.9E-05 
U-TOTAL 7.68-02 

I 

Total Pathway: Total Pathway: 

Total Rad + Chem 4.7E-05 Total Rad t Chem 
t 
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TABLE B.3.3-19@) 
(continued) 

FER\CRUZRI\ABQ\IGWONRC.XLS\6/5/94; 8:44 PM 

CARCINOGENIC RISK 

Dermal ContactIGroundwater 

Not applicable 

Total Pathway: 

2-Methylnaphthalene 

Tributyl phosphate 5.2E-06 

Total Pathway: 

Total - 
8.88-09 
2.1E-09 
5.0E-09 
1.6E-05 
8.4E-07 
3.0E-05 

Total Rad + Chern 



TABLE B.3.3-19@) 
(continued) 

1.9E-02 4.OE+01 
2.7E-02 5.7E+01 

1.8E+00 3.8E+03 
4.78+02 9.88+05 
2.5E+01 5.3E+04 
5.2E+02 l . l E + 0 6  

Total Pathway: 

NONCARCINOGENIC HAZARD 

InhalationlGroundwater 

Not applicable 

Total Pathway: 

2-Methylnaphthalene 7.2E-04 4.6E-05 
Lead 1.4E-03 9.1 E-05 
Tributyl phosphate 1.4E-03 9.1E-05 5.0E-03 1.8E-0 
U-TOTAL 1.8E+00 1.2E-01 3.0E-03 3.9E+O 

2-Methylnaphthalene 3.4E-04 
Lead 6.98-04 
Tributyl phosphate. 6.9E-04 
U-TOTAL 8.8E-01 

1 I I  
Total Pathway: 3.9E+01 Total Pathway: 

Total Rad + Chem 3.9E+01 Total Rad + Chem 
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FER\CRU2RI\ABQ\IGWONRC. XLS\615/94; 8 4  PM 

TABLE B.3.3-19(b) 
(continued) 

NONCARCINOGENIC HAZARD 

Dermal ContadGroundwater Total - 

Total Pathway: 

Tributyl phosphate 5.78-06 4.5E-03 1.3E-03 
2.4E-04 1.5E-04 1.6E+00 

2.0E-02 
4.1E+01 

Total Pathway: 1.6E+00 

.Total Rad + Chem 1 . 6 E + 0 0 1 T o r a [ . . l  



TABLE B.3.3-20(a) 
FuTclRE ON-PROPERTY FARMER (RME VALUES) 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 
CARCINOGENIC RISK 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
M-230 
TH-232 
U-234 
U-2351236 
U-238 

3.60E-07 7.1E-01 
2.22E-07 4.4E-01 
5.78848 1.1E-01 
5.59846 l.lE+Ol 
6.198-06 1.2E+01 
7.28E-06 1.4E+01 
7.43E-06 1.5E+01 
7.75E-06 1.5E+01 
6.55E-06 1.3E+01 
2.38E-05 4.7E+01 
1.668-06 3.3E+00 
2.448-05 4.8E+01 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

1.6E-10 
9.6E-11 
2.6E-11 
8.68-09 
1.2E-09 
5.2E-10 
8 .OE- 10 
2.OE-10 
2.2E-09 
7.5E-10 
5.2E-11 
1.3E-09 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

3.60E-07 3.8E-01 
2.22E-07 2.3E-01 
5.78E-08 6.0E-02 
5.59E-06 5.8E+00 
6.138-06 6.4E+00 
7.27E-06 7.6E+00 
7.22E-06 7.5E+00 
7.75E-06 8.1E+00 
6.55E-06 6.8E+00 
2.38E-05 2.5E+O1 
1.668-06 1.7E+00 
2.448-05 2.5E+Ol 

2.2E-10 8.3E-11 
2.2E-10 5.1E-11 
2.3E-10 1.4E-11 
7.8E-10 4.68-09 
1.OE-10 6.4E-10 
3.6E-11 2.7E-10 
5.5E-11 4.1E-10 
1.3E-11 l.lE-10 
1.7E-10 1.2E-09 
1.6E-11 4.OE-10 
1.6E-11 2.8E-11 
2.8E-11 7.1E-10 

I 1  I 
Total Pathway: 1.6E-08 Total Pathway: 8.4E-09 

Dibenzo(a.h)anthracene 6.15E-06 68E-09 7.3E+00 498-08 
6 99E-05 7.7E-08 
600E-05 6.6E-08 

2-Methylnaphthalene 1.54E-06 1.7E-09 

Total Pathway: 3.OE-0: 

Total Rad + Chem 3.1E-07 

IngestiodFruit 
Compound Conc'n-Fruit (mR/k& Risk 

Arsenic . 1.12E-04 6.58-08 1.8E+00 1.1E-07 
Beryllium 6.66E-06 3.9E-09 4.3E+00 1.7E-08 
Dibenzo(a.h)anfhraccnc 6.11E-06 3.68-09 7.3E+00 2.6E-08 
Lead 6.99E45 4.1E-08 
M-TOTAL 6.00E-05 3.5E-08 
2-Methylnaphthalene 1.54E-06 9.OE-IO 

2.4E-10 
1.5E-IO 
4.OE-11 
1.3E-08 
1.9E-09 
7.9E-10 
1.2E-09 
3 .OE- 10 
3.4E-09 
1.1E-09 
8.OE-11 
2.1E-09 

3.38-07 
4.8848 
7.58-08 

Total Pathway: 1.6E-07 

Total Rad + Chem 1.7E-07 
t13 
s z  
z > r 
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NO! 

Compound Conch-Veg. (pCi/kg) Intake RfDo 

I 

3.6E-07 7.1E-01 
2.2E-07 4.4E-01 
5.88-08 l.lE-O1 
5.68-06 l.lE+Ol 
6.2846 1.2E+01 
7.3E-06 1.4Ef01 
7.4E-06 1.5E+01 
7.7E-06 1.5E+01 
6.5E-06 1.3E+01 
2.4E-05 4.7E+01 
1.7E-06 3.3E+00 
2.4E-05 4.8E+01 

I 

Total Pathway: 

IngestionNegetables 
Compound Conc'n-Veg. (mglkg) Intake RfDo 

Arsenic l.lE-04 1.2E-07 3.0E-04 4.1E4 
Beryllium 6.7E-06 7.3E-09 5.0E-03 1.5E-0( 
Dibenzo(a.h)anthracene 611E-06 6.8E-09 
Lead 7.0E-05 7.7848 
TH-TOTAL 6.0E-05 6.6E-08 
2-Methylnaphthalene 1 SE-06 1.7E-09 

ARCINOGENIC HAZARD 

3.60E-07 3.8E-01 
2.22E-07 2.3E-01 
5.788-08 6.0E-02 
5.59E-06 5.8E+00 
6.13E-06 6.4E+00 
7.27E-06 7.6E+00 
7.22E-06 7.5E+00 
7.75E-06 8.1E+00 
6.55E-06 6.8E+00 
2.38E-05 2.5E+01 
1.66E-06 1.7E+00 
2.44E-05 2.5E+01 

Total Pathway: 

al Hazard 
IngestiodFruit 

Compound Conc'n-Fruit (mglkg) Rfi)o Hazard 
Arsenic 1.12E-04 6.58-08 3.0E-04 2.2E-04 
Beryllium 6.668-06 3.9E-09 5.0E-03 7.8847 
Dibenzo(a.h)anthracene 6.11E-06 3.6E-09 
Lead 6.99E-05 4 1E-08 
TH-TOTAL 6.00E-05 35E-08 
2-Methylnaphthalene 1 S4E-06 9.OE-10 

Total Rad + Chem 4.1E-04 
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6.3E-04 
2.2E-06 

Total Rad + Chem 2.28-04 



TABLE B 

I I I  

.20(a) 

I 

(continued) 
INACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

CARCINOGENIC RISK Total 
Dust & Groundwater 

- Total Affected 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
TC-99 

9.418-05 1.9E+02 2.2E-10 
2.2E-IO 
2.3E-10 
7.8E-10 
1 .OE-10 

4.74E-04 9.38+02 3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 

2.30E+00 4.5E+06 1.6E-11 
1.23E-01 2.4E+05 1.6E-11 

2.53E+00 5.OE+06 2.8E-11 
9.50E-03 1.9E+04 1.3E-12 

4.1E-08 

3.4E-08 

7.2E-05 
3.9E-0t 
1.4E-04 
2.4E-08 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 , 
U-235t236 
U-238 
TC-99 

9.41E-05 9.8E+01 

4.73E-04 4.9E+02 

2.30E+00 2.48+06 
1.23E-01 1.3E+O5 

2.53E+00 2.68+06 
9.50E-03 9.9E+03 

2.2E- 10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-I1 
1.6E-11 
2.8E-11 
1.3E-12 

2.2E-08 

1.8E-08 

3.8E-05 
2.0E-06 
7.4E-05 
1.3E-08 

IngestionNegetables 
Compound Conc'n-Vep. (mE/keJ w Risk 

Arsenic 18E+00 
Beryllium 4 3E+00 
Dibenzo(a.h)anthraccne 7 3E+00 
Lead 7.58E-03 8 3E-06 

2-Methylnaphthalene 1 45E-02 1.6E-05 
Tributyl phosphate 779E-03 86E-06 
U-TOTAL 9 02E+00 9 9E-03 

TH-TOTAL 

I 

al Risk 
I IneestiodFruit 

Compound Conc'n-Fruit(ma/k@ Intake w Risk 
Arsenic 1.8E+00 
Beryllium 4.3E +00 
Dibenzo(a.h)anhcene 7.3E+00 
Lead 7.58843 4.4E-06 

2-Methylnaphthalene 1.45E-02 8.5846 
Tributyl phosphate 7.79E-03 4.5E-06 
U-TOTAL 9.02E+00 5.3E-03 

TH-TOTAL 

6.2848 6.3848 
1 .5E-lO 
4.OE-11 
1.3E-08 
1.9E-09 

5.IE-08 5.2E-08 
1.2E-09 

3.4E-09 
1.1E-04 l.lE-04 
5.9E-06 5.9E-06 
2.lE44 2.1E-04 
3.7E-08 3.7848 

3.OE-10 

3.3E-07 
4.8E-08 
7.58-08 

Total Pathway: Total Pathway: 

Total Rad + Chem 2.2844 Total Rad + Chem l.lE-04) Tuful: 3.3E44 3.3E-041 
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TABLE B.3.3-20(a) 
(continued) 

NON( 

4.7E-04 9.3E+02 

2 3E+00 4.SE+06 
12E-01 2.4E+OS 

2.5E+00 S.OE+06 
9 SE-03 1.9Ef04 

I '  
Total Pathway: 

7.6E-03 838-06 

2-Methylnaphthalene 14E-02 1.6E-05 
Tributyl phosphate 788-03 8.6E-06 5.0E-03 17E-0 

9.OE+00 9 9E-03 3.0E-03 3.3E+O 

Ingestioflruit I 
Compound Conc'n-Fruit (pCi/k& Intake RfDo Hazard 

NP-237 9.41E-035 9.8E+01 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

4.73E-04 4.9E+02 

2.30E+00 2.4E+06 
1.23E-01 1.3E+05 

2.53E+00 2.6E+06 
.9.50E-03 9.9E+03 

1 
Total Pathway: 

I Hazard 
IngestionlFruit 

Compound Conc'n-Fruit (mE/keJ R1D(o) Hazard 
Arsenic 3 OE-04 
Beryllium 5 OE-03 
Dibcnm(a.h)anUmcene 
Lead 758E-03 448-06 
TH-TOTAL 
2-Methylnaphthalene I .4SE-02 8.SE-06 
Tributyl phosphate 7.79E-03 4.SE-06 S.0E-03 2.3E-08 
U-TOTAL 9.02E+00 S.3E-03 3 OE-03 1.6E-05 

Total Pathway: 3.3E+00 Total Pathway: 1.6E-0! 

Total Rad + Chem 3.3Ef00 

Total 
Dust & Groundwater 

- Total Affected 

6.3E-04 
2.2E-06 

1 .7E-03 1.7E-03 
3.3E +00 3.3E+00 

Total Rad + Chem 1.6E-05 3.3E+00 
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TABLE B.3.3-20@) 
FUTURE ON-PROPERTY CHILD 

INACTIVE FIYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 

I I  

CARCINOGENIC RISK 

1 

Compound 
VP-237 
PU-238 ' 

PU-2391240 
UA-226 
UA-228 
SR-90 
I'H-228 
I'H-230 
I'H-232 
U-234 
U-2351236 
U-238 

Conch-Veg. (pCi/ke;l - Intake 
3.60E-07 3.0E-02 
2.22E-07 1.9E-02 
5.788-08 4.9E-03 
5.598-06 4.7E-01 
6.19E-06 5.2E-01 
7.28E-06 6.1E-01 
7.43E-06 6.2E-01 
7.75E-06 6.5E-01 
6.55E-06 5.5E-01 
2.388-05 2.OE+00 

2.44E-05 2.OE+00 
1.668-06 1.4E-01 

WJOJ 

2.2E-10 
2.2E- 10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

Risk - 
6.7E- 12 
4.1E-12 
1.1 E-12 
3.7E-1C 
5.2E-11 
2.2E-11 
3.4E-11 
8.5E-12 
9.4E-11 
3.2E-11 
2.2E-12 
5.7E-11 

Compound 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

Conch-Fruit (pCi/kp;l Intake 
3.60E-07 4.6E-02 
2.22E-07 2.9E-02 
5.78E-08 7.4E-03 
5.59E-06 7.2E-01 
6.13E-06 7.9E-01 
7.27E-06 9.3E-01 
7.228-06 9.3E-01 
7.75E-06 I.OE+00 
6.55E-06 8.4E-01 
2.38E-05 3.1E+00 
1.66E-06 2.1E-01 
2.44845 3.1E+00 

2.2E-10 1.OE-11 
2.2E-10 6.3E-12 
2.3E-10 1.7E-12 
7.8E-10 5.6E-10 
1.OE-10 7.9E-11 
3.6E-11 3.4E-11 
5.5E-11 5.1E-11 
1.3E-11 1.3E-11 
1.7E-IO 1.4E-IO 
I .6E-11 4.9E-I 1 
1.6E-11 3.48-12 
2.8E-11 8.8E-11 

Dibenzo(a.h)anthracene 6.15E-06 1.3E-09 7.3E+00 9.88-09 
6.99E-05 1.5E-08 
6.00E-05 1.3E-08 

2-Methylnaphthalene 1.54E-06 3.4E-10 

Total Pathway: 5.9E-08 

Total Rad + Chem 6.OE-08 

rl Risk 
IngestiodFruit 

Compound Conc'n-Fruit (mg/kpJ 
Arsenic 1 . 1 2 E d  3.88-08 1.8E+00 6.68-08 
Beryllium 6.668-06 2.2E-09 4.3E+00 9.6E-09 
Dibenzo(a.h)anthracene 6.11E-06 2.1E-09 7.3E+00 1.5E-08 
Lead 6.99E-05 2.3E-08 
TH-TOTAL 6.00E-05 2.0E-08 
2-Methylnaphthalene 1.54E-06 5.2E-10 

I 
Total Pathway: 9.OE-08 

1.7E-11 
1.OE-11 
2.8E- 12 
9.3E-10 
1.3E-10 
5.6E-11 
8.5E-1 I 
2.1E-11 
2.4E- 10 
8.1E-11 
5.6E- 12 
1.5E-IO 

l.lE-07 
' 1.6E-08 

2.5848 

Total Rad + Chem 9.1 E-08 
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TABLE B.3.3-20(b) 
(continued) 

3.6E-07 3.0E-02 
2.2E-07 1.9E-02 
5.8E-08 4.98-03 
5.6E-06 4.7E-01 
6.2E-06 5.2E-01 
7.3E-06 6.1E-01 

7.78-06 6.5E-01 
’ 6.5E-06 5.5E-01 

24E-05 2.OE+00 
1.7E-06 1.4E-01 
2.4E-05 2.OE+00 

7.48-06 6.2E-01 

Total Pathway: 

l.lE-04 2.9E-07 3.0E-04 9.6E# 
6.78-06 1.7E-08 5.OE-03 3.4E-0t 

Dibenzo(a.h)anthracene 6.1E-06 1.6E-08 
7.0E-05 1.8E-07 
6.0E-05 1.5E-07 

2-Methylnaphthalene 1.5E-06 3.9E-09 

Total Pathway: 9.6E-0 

Total Rad + Chem 9.6E-04 

FER\CRUZRI\ABQ\IVGONRCD.XLS\6/5/94; 8:46 PM 

ARCINOGENIC HAZARD 

3.60E-07 4.6E-02 
2.22E-07 2.9E-02 
5.78E-08 7.4E-03 
5.59E-06 7.2E-01 
6.13E-06 7.9E-01 
7.27E-06 9.3E-01 
7.22E-06 9.3E-01 
7.75E-06 1.OE+00 
6.55846 8.4E-01 
2.38E-05 3.1E+00 
1.66E-06 2.1E-01 
2.44E-05 3.1E+00 

I 
Total Pathway: 

11 Hazard 
IngestiodFruit 

Compound conc’n-Fmi t (mg/k~ Intake Rfi)o Hazard 
Arsenic 1.12E-04 4.48-07 3 OE-04 1.5E-03 
Beryllium 6.66846 2.6848 5.0E-03 5.28-06 
Dibenzo(a.h)anthracene 6.11E-06 2.4E-08 
Lead 6998-05 2.78-07 
TH-TOTAL 6.00E-05 2.38-07 
2-Methylnaphhalene 1.548-06 6.0E-09 

Total Pathway: 1 5E-03 

2.4E-03 
8.6846 

Total Rad + Chem 1.5E-03 



TABLE B.3.3-20(b) 

(continued) 
INACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

CARCINOGENIC RISK 

1.7E-09 

1.4E-09 

3.1E-06 
1.6E-07 
6.OE-06 
1.OE-09 

IngestionNegetables I I  IngestiordFruit 
Compound Conc'n-Veg. (pCi1kg) Intake RisL I I Compound Conc'n-Fruit (DCilkg Intake m Risk 

NP-237 
' PU-238 

PU-239D40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
TC-99 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

9.41E-05 7.9E+00 2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 

4.74E-04 4.OE+01 3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 

2.30E+00 1.9E+05 1.6E-11 
1.23E-01 1.OE+04 1.6E-11 

2.538+00 2.1E+05 2.8E-11 
9.50843 8.OE+02 1.3E-12 

9.41E-05 1.2E+01 2.2E-IO 2.7E-0 
2.2E-10 . 
2.3E-10 
7.8E-10 
1 .OE-10 

4.73E-04 6.1E+01 3.6E-11 2.2E-C 
5.5E-1 I 
1.3E-11 
1.7E-10 

2.30E+00 3.OE+05 1.6E-11 4.7E-C 
1.23E-01 1.6E+04 1.6E-11 2.SE-C 

2.538+00 3.3E+05 2.8E-11 9.1E-C 
9.50E-03 1.2E+03 1.3E-12 1.6E-C 

Total Pathway: 9.2E-06 Total Pathway: 1.4E4 

Cha 
IngestionNegetables 

Compound Conc'n-Ven. (rnn1kg) Intake m - Risk 
Arsenic 1.8E+00 
Beryllium 4.3E+00 
Dibenzo(a.h)anthracene 7.3E+00 
Lead 7.58E-03 1.7E-06 
TH-TOTAL 
2-Methylnaphthalene 1.458-02 3.2E-06 
Tributyl phosphate 7.79E-03 1.7E-06 
U-TOTAL 9.02E+00 2.0E-03 

L 
Total Pathway: 

Total Rad + Chem 9.2E-06 

Dibenzo(a.h)anthracene 
7 58E-03 

2-Methylnaphthalene 145E-02 
Tributyl phosphate 7 79E-03 

9 02E+00 

4.9E-06 
2.6E-06 
3.0E-03 

1.8E+00 
4.3E+00 
7.3E+00 

2.58-06 

I 
Total Pathway: 

Total 
Dust & Groundwater 

- Total Aff&ed 

4.4E-09 4.48-09 
1 .OE-11 
2.8E-12 
9.3E-10 
1.3E-IO 

3.6E-09 3.7E-09 
8.SE-11 
2.1E-11 
2.4E- 10 

7.88-06 7.8E-06 
4.2847 4.2E-07 
1.5E-05 1 SE-05 
2.68-09 2.6E-09 

l.lE-07 
1.6E-08 
2.5E-08 

Total Rad + Chem 1.4E-051 Toral: 2.3E-05 2.3E-051 
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NON 

9.48-05 7.9E+00 

4.7E-04 4.OE+01 

2.3E+00 1.9E+05 
1.2E-01 I .OE+04 

2.5E+00 2.1E+05 
9.5843 8 OE+02 

TABLE B.3.3-20@) 
(continued) 

RCXNOGENIC HAZARD 

.. 
IngestiordFruit 

Compound Conc'n-Fruit(pCi/kgJ Intake RfDo Hazard 
~ 

NP-237 9.41E-05 1.2E+01 
PU-238 
PU-2391240 
€3-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

4.73E-04 6.1E+01 

2.30E +00 3 .OE +05 
1.23E-01 1.6E+04 

2.53E+00 3.3E+05 
9.50E-03 1.2E+03 

Total Pathway: Total Pathway: 

3 .OE-04 
5.OE-03 

Dibem(a.h)anhcene 
76E-03 19E-05 

2-Methylnaphthalene 14E-02 37E-05 
Tributyl phosphate 78E-03 20E-05 5.0E-03 4 0 E 4  

9OE+OO 2 3 E 4 2  30E-03 77E+O 

al Hazard 
Ingestion/Fru it 

Compound Conc'n-Fruit (mg/kgJ Intake RfDo 
Arsenic 3.OE44 
Beryllium 5.OE-03 
Dibem(a.h)anhcene 
Lead 7.58E-03 3.0E-05 

2-Methylnaphthalene 1.45E-02 5.7E-05 
Tributyl phosphate 7.79E-03 3.0E-05 5.0E-03 6.1E-03 
U-TOTAL 9.02E+00 3.5E-02 3.0E-03 1.2E+01 

TH-TOTAL 

I I I  I 
Total Pathway: 7.7E+00 Total Pathway: 1.2E+01 

Total 
Dust & Groundwater 

- Total mecied 

2.4E-03 
8.68-06 

1 .OE-02 1 .OE-02 
1.9E+01 1.9E+01 

Total Rad + Chem 7.7E+00 

FER\CRU2RI\ABQ\IVGONRCW. XLS\6/5/94; 8:46 PM 

Total Rad + Chem 1.2E+01 1.9E+01 



TABLE B.3.3-21(a) 

INACTIVE FLYASH PILE: BEEF AND MILK @USr AFFECTED) 
F'UTURE ON-PROPERTY FARMER (RME VALUES) 

TH-232 
U-234 
U-235/236 
U-238 

CA 

Compound Conc'n in Beef (pCi/k& Intake !tisJ 
1.97E-06 
1.15E-08 
3.2 1 E-09 
1.988-04 

1.78E-03 
3.77E-06 
1.87E-05 
1.59E-05 
4.19E-04 
2.92E-05 
4.30E-04 

1.44E-04 

3.6E-03 
2.1E-05 
5.9E-06 
3.6E-01 
2.6E-01 
3.3E+00 
6.9E-03 
3.4E-02 
2.9E-02 
7.7E-01 
5.4E-02 
7.9E-01 

2.2E-10 8.OE-13 
2.2E-10 4.7E-15 
2.3E-10 1.4E-15 
7.8~-10 2 . 8 ~ - i a  
1.OE-10 2.6E-11 
3.6E-11 1.2E-10 
5.5E-11 3.8E-I3 
1.38-1 1 4.5E-I3 
1.7E-10 5.OE-12 
1.6E-11 1.2E-11 
1.6E-11 8.6E-13 
2.8E-11 2.2E-11 

tCINOGENIC RISK 

IngestiodMilk 

NP-237 1.79E-07 1.3E-03 2.2E-10 2 x 1 3  
Compound Conc'n in Milk (pCi/L) Intake Risk 

PU-238 2.30E-09 1.7E-05 2.2E-10 3.78-15 
PU-2391240 6.42E-10 4.7E-06 2.3E-10 l.lE-15 
RA-226 3.57E-04 2.6E+00 7.8E-10 2.OE-09 
RA-228 2.58E-04 l.9E+00 1.OE-10 1.9E-10 
SR-90 8.90E-03 6.5E+01 3.6E-11 2.48-09 
TH-228 3.14E-06 2.3E-02 5.5E-11 1.3E-12 
TH-230 1.56E-05 1.1E-01 1.3E-11 1.5E-12 
TH-232 1.32E-05 9.7E-02 1.7E-10 1.7E-1 I 
U-234 1.26E-03 9.2E+00 1.6E-11 1.5E-10 
U-235/236 8.76E-05 6.4E-01 1.6E-1 I 1 .OE-1 I 
U-238 1.298-03 9.5E+00 2.8E-1 I 2.7E-10 

I 

Total Pathway: 4.7E-10 Total Pathway: 5.0E-09 

Dibenzo(a. h)anlhracene 9.94E-05 1.0E-07 7.3E+00 7.5E-07 
2.658-06 2.78-09 
1.45E-07 1.5E-10 

2-Methylnaphthalene 3.14E-08 3.2E-11 

Total Pathway: 8.5E-0i 

Total Rad + Chem 8.58-07 

Compound Conc'n in Milk (ma/L) !tisJ 
Arsenic 1.71E-06 7.0E-09 1.8E+00 I.2E-08 

Dibenzo(a, h)anthracene 3.14E-05 1.3E-07 7.3E+00 9.4E-07 
Lead 2.218-06 9.1E-09 

Beryllium 1.12E-09 4.68-12 4.3E+00 2.OE-11 

TH -TOTAL 1.21E-07 5.OE-10 
2-Methylnaphthalene 9.93E-09 4.lE-11 

Total Pathway: 9.6E-0i 

Total - 
I .  1E-12 
8.4E- 15 
2.4E-15 
2.38-09 
2.2E-10 
2.5E-09 
1.7E-12 
1.9E-12 
2.1E-1 I 
1.6E-10 
1.lE-I1 
2.9E- 10 

l.lE-07 
5.58-09 
1.7E-06 

Total Rad + Chem 9.6E-071 Total: l.8E-061 
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TABLE B .3.3-2 1 (a) 
(continued) 

NONCAd 

2.0E-06 3.6E-03 
1.2E-08 2.1E-05 
3.2E-09 5.9E-06 
2.0E-04 3.6E-01 
1.4E-04 2.6E-01 
1.8E-03 3.3E+00 
3.88-06 6.9E-03 
1.9E-05 3.4E-02 
1.6E-05 2.9E-02 
4.28-04 7.7E-01 
2.9E-05 5.4E-02 
4.3E-04 7.9E-01 

I I 
Total Pathway: 

IngestionlBeef 
Compound Conc'n in Beef (mg/kpll Intake RfD(o) Hazard 

Arsenic 5.7E-05 5.9E-08 3.0E-04 2.OE-04 
Beryllium 1.2E-06 1.3E-09 5.0E-03 2.6E-07 
Dibenzo(a,h)anthracene 9.9E-05 1 .OE-07 
Lead 2.7E-06 2.7E-09 
TH-TOTAL 1.5E-07 1.5E-10 
2-Methylnaphthalene 3.1E-08 3.2E-11 

YNOGENIC HAZARD 
iazard 

IngestionlMilk 
Compound Conc'n in Milk (pCilL) Intake RfDo 

NP-237 1.79E-07 1.3E-03 
PU-238 2.30E-09 1.7E-05 

RA-226 3.57E-04 2.6E+00 
RA-228 ' 2.58E-04 1.9E+00 
SR-90 8.90E-03 6.5E+01 
W-228 3.14E-06 2.38-02 
W-230 1.56E-05 l.lE-O1 
W-232 1.32E-05 9.7E-02 
U-234 1.26E-03 9.2E+00 . 
U-235/236 8.76E-05 6.4E-01 
U-238 1.29E-03 9.5E+00 

PU-239/240 6.42E-10 4.7E-06 

Total Pathway: 

Ingest iof l i lk  

Arsenic 1.71E-06 7.0E-09 3.0E-04 2.3845 

Dibenzo(a,h)anthracene 3.14E-05 1.3E-07 
Lead 2.21E-06 9.1E-09 

Compound Conc'n in Milk (mg/L) Intake RfDo Risk 

Beryllium 1.12E-09 4.6E-12 5.0E-03 9.2E-10 

TH-TOTAL 1.21E-07 5.OE-10 
2-Methylnaphthalene 9.93E-09 4.1E-11 
I I 

Total Pathway: 2.3E-05 Total Pathway: 2.0E-04 

Total Rad + Chem 2.0E-04 

2.2E-04 
2.6E-07 

Total Rad + Chem 2 . 3 E - 0 5 ) T o r a I : l  
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TABLE B.3.3-2l(a) 
(continued) 

INACTIVE FLYASH PILE BEEF AND hfILK (GROUNDWATER AFFECTED) 

2.2E-10 
2.3E-10 
7.8E- 10 
1.OE-10 

6.18E-M l.lE+02 3.6E-11 4.1E-05 
5.5E-11 
1.3E-11 
1.7E-10 

2.748+01 5.OE+04 1.6E-11 8.OE-07 
1.46E+W 2.78+03 1.6E-11 4.3E-OE 
3.02E+01 5.5E+04 2.8E-11 1.6E-M 
6.36E+W 1.2E+04 1.3E-12 1.5E-Of 

CARCINOGENIC RISK 

PU-238 
PU-239M40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
u-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
2.3E-IO 

1.OE-10 
7.8E- 10 

3.09E-01 2.3E+03 3.6E-11 8.28-08 
5.5E-11 
1.3E-11 
1.7E-10 

8.498+01 6.28+05 1.6E-11 1.0E-05 
4.538+00 3.3E+04 1.6E-11 5.3E-07 
9.368+01 6.9E+05 2.8E-11 1.9E-05 
7.66E+00 5.68+04 1.3E-12 7.38-08 

I I I  I 
Total Pathway: 2.4E-06 Total Pathway: 3.0E-05 

IngationlBeef I I  IngationlMilk 
ComDound onc'ninBeef(malkg & Risk I I Compound Conc'n inMilk (malL) Risk 

4.3E+00 
7.3E+00 

1.76E-04 1.8E-07 

1.54844 1.6E-07 
2.20846 2.38-09 
1.07E-01 l.lE-04 

Arsenic 1.8E+00 I IArsenic 1.8E+00 I 
Beryllium 
Dibenzo(a.h)anthracen 
Lead 

2-Methylnaphthalene 
Tributyl phosphate 

TH-TOTAL 

U-TOTAL 

Beryllium , 4.3E+00 
Dibenzo(a.h)anthrace 7.3E+00 
Lead 1.50E-04 6.2E-07 

2-Methylnaphthalene 4.93E-05 2.0E-07 
Tributyl phosphate 7.10E-07 2.9E-09 
U-TOTAL 3.338-01 1.4E-03 

TH-TOTAL 

Total 
Dust & Groundwater 

- Total AKeeted 

1.9E-10 1.9E-IO 

2.48-15 
2.3E-09 
2.2E-10 

8.68-08 8.88-08 
1.7E-12 
1.9E-12 
2.1E-11 

l.lE-05 l.lE-05 
5.8E-07 5.8E-07 
2.1E-05 2.1E-05 
8.8E-08 8.8E-08 

8.48-15 

l.lE-07 
5.58-09 
1.7E-06 

Total Pathway: Total Pathway: 

Total Rad + Chem 2.48-06 Total Rad + Chem 3.0E-05 Total: 3.2E-05 3.48-05 

,m 
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TABLE B.3.3-21(a) 
(continued) 

INACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 
NONCi 

3.4E-04 6.3E-01 

6.2E-02 11E+02 

2.7E+01 5.OE+04 
1.5E+00 2.7E+03 
3.OE+01 5.5E+04 
64E+00 1.2E+04 

I 
Total Pathway: 

Cheinii 

Compound Conc'n in Beef (malkg2 RlD(o) Hazard 
IngestionlBeef 

Arsenic 3.0E-04 
Beryllium S.0E-03 
Dibenzo(a.h)anthracene 
Lead 1 8E-04 1.8EM 
TH-TOTAL 
2-Methylnaphthalene 1 SE-04 1.6E-07 
Tribulyl phosphate 2.2E-06 2.3E-09 5.0E-03 4 SE-Oi 
U-TOTAL l.lE-01 l.lE-04 3OE-03 37E-01 

WINOGENIC HAZARD 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

3.09E-01 2.3E+03 

I 
Total Pathway: 

IngestiodMilk 
Compound Conc'n in Milk (mgIL1 Intake RfD(o2 Risk 

Arsenic 3.0E-04 
Beryllium 5 OE-03 
Dibenzo(a, h)anthracene 
Lead 150E-04 6.2EM 
TH-TOTAL 
2-Methylnaphthalene 493E-05 2OEM 
Tributyl phosphate 7.10EM 29E-09 5.0E-03 58E-07 
U-TOTAL 3 33E-01 14E-03 3.0E-03 4 6E-01 

I I I  I 
Toral Pathway: 3 .7Em Total Pathway: 4.6E-01 

To.@ Rad + Chem 3.7EM 

Total 
Dust & Groundwater 

Total Affected - 

2.28-04 
2.6E-07 

1 .OE-06 1 .OE-06 
4.9E-01 4.9E-01 ' 

4.9E-01 .Total Rad + Chem 4.6E-011Tofuk 4.9E-01 

FER\CRUZRI\ABQ\IBFON.XL.S\6/6/94; 1 I 2 4  PM 



FUTURE ON-PROPERTY C H L D  
INACTIVE FLYASH PILE BEEF AND MILK (Dum AFFECTED) 

,NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 

ComDound onc'n in Beef (DCilkg Inlake = Risk 

- 

SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.97846 1.2E-04 2.2E-10 2.68-14 
1.15E-08 7.0E-07 2.2E-10 1.5E-16 
3.218-09 2.0E-07 2.3E-10 4.5E-17 
1.98E-04 1.2E-02 7.8E-10 9.4E-12 
1.44E-04 8.78-03 1.OE-10 8.7E-13 
1.78E-03 l.lE-O1 3.6E-11 3.9E-12 
3.77E-06 2.3E-04 5.5E-ll 1.3E-14 
1.87E-05 l.lE-03 1.3E-ll 1.5E-14 
1.59E-05 9.7E-04 1.7E-10 1.6E-13 
4.19E-04 2.6E-02 1.6E-11 4.lE-13 
2.92E-05 l.8E-03 1.6E-11 2.88-34 
4.30E-04 2.6E-02 2.8E-11 7.3E-13 

I I 
Total Pathway: l.6E-11 

Dibenzo(a,h)anthracene 9.94E-05 1.6E-08 7.3E+00 1.2E-07 
2.65E-06 4.2E-10 
3.45E-07 2.3E-11 

2-Methylnaphthalene 3.14E-08 5.OE-12 

TABLE B 

MCINOGENIC RISK 

IngestionfMilk 
Compound Conc'n inMilk (DCi/L) Intake = 

NP-237 1.79E-07 2.6E-04 2.2E-10 5.68-14 
PU-238 2.308-09 3.3E-06 2.2E-10 7.28-16 
PU-2391240 6.42E-10 9.28-07 2.3E-10 2.1E-16 
RA-226 3.57E-04 5.1E-01 7.8E-10 4.OE-10 
RA-228 2.58E-04 3.7E-01 1.OE-10 3.7E-ll 
SR-90 8.90E-03 1.3E+01 3.6E-ll 4.6E-10 
TH-228 3.148-06 4.58-03 5.5E-ll 2.58-13 
TH-230 1.568-05 2.28-02 1.3E-1 I 2.9E-13 
TH-232 1.32E-05 1.9E-02 1.7E-10 3.2E-12 
U-234 1.26E-03 1.8E+00 l.6E-11 2.9E-ll 
U-2351236 8.76E-05 1.3E-01 1.6E-I 1 2.OE-12 
U-238 1.29843 1.8E+00 2.8E-I 1 5.2E-11 

Total Pathway: 9.8E-10 

EljRis . . .. . . . .  . . . .. .. .. . . . .. . . . .. . . . 

Compound Conc'n in Milk (mnlL) Intake Risk 
Arsenic 1.71E-06 6.4E-09 1.8E+00 l.lE-08 

Dibenzo(a, h)anthracene 3.14845 1.2E-07 7.3E+00 8.5E-07 
Lead 2.21E-06 8.2E-09 

Beryllium 1.12E-09 4.28-12 4.3E+00 1.8E-I1 

TH-TOTAL 1.21E-07 4.5E-10 
2-Methylnaphthalene 9.938-09 3.7E-11 

8.38-14 
8.88-16 
2.6E- 16 
4.1E-10 
3.8E-11 
4.6E- IO 
2.6E-13 
3.OE-13 
3.4E-12 
2.9E-11 
2 .OE- 12 
5.2E-11 

2.7E-08 

9.7E-07 
8.7E-10 

I I I  I 
Total Pathway: 1.3E-07 Total Pathway: 8.7E-07 

Total Rad + Qhem 1.3E-07 

FER\CRU2RJ\ABQ\IBFONRCD,XLS\6/6/94; I I :25 PM 



NOni 
Radi 

Compound onc'n in Beef (pcilkg m RfD(o) Hazard 
IngestiodBeef 

NP-237 
PU-238 ' 
PU-2391240 
RA-226 
RA-228 
SR-90 . 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.97E-06 
1.15E-08 
3.2 1 E 4 9  
1.98E-04 
1.44E-04 
t.78E-03 
3.778-06 
1.87E-05 
1.59E-05 
4.19E-04 
2.928-05 
4.30E-04 

1.2E-04 
7.0E-07 ' 

2.0E-07 
1.2E-02 
8.7E-03 
1. tE-01 
2.3E-04 
l.lE-03 
9.7E-04 
2.6E-02 
1.8E-03 
2.6E-02 

TABLE B.3.3-21@) 
(continued) 

PCINOGENIC HAZARD 

IngestiodMilk 
Compound Conc'ninMilk(pCi/L) m Rfl)o 

NP-237 1.79E-07 2.6E-04 
PU-238 2.30E-09 3.3E-06 

RA-226 3.57E-04 5.1E-01 
RA-228 2.58E-04 3.7E-01 
SR-90 8.90E-03 1.3E+01 
TH-228 3.14E-06 4.5E-03 
TH-230 1.56E-05 2.2E-02 
TH-232 1.32E-05 1.9E-02 
U-234 1.26E-03 1.8E+00 
U-2351236 8.768-05 1.3E-01 
U-238 1.29E-03 1.8E+00 

PU-2391240 6.42E-10 9.2E-07 

Total Pathway: Total Pathway: 

6 OE-04 
4.7E-07 , Dibenzo(a, h)anthracene 9.948-05 1.8E-07 1 Dibenzo(a,h)anthracene 3.14845 1.4E-06 

Lead 2.658-06 4.9849 Lead 2.218-06 9 .6848 
TH-TOTAL 1.45E-07 2.7E-10 TH-TOTAL 1.21E-07 5.3E-09 
2-Methylnaphthalene 3 14E-08 5.8E-11 2-Methylnaphthalene 9.93E-09 4.3E-10 

I 
Total Pathway: 2.58-04 Total Pathway: 3.58-04 

Total Rad + Chem 3.58-04 Total Rad + Chem 2.5E-04-1 

FER\CRU2RI\ABQ\IBFONRCD. XLS\6/6194; 1 1 :25 PM 



TABLE B.3.3-21(b) 
(continued) 

INACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER A F F E m D )  

Rad 
IngestiodBeef 

Compound Conc'n in Beef (pCi/kgJ Risk 
NP-237 3.418-04 2.1E-02 2.2E-10 4.6E-1 
PU-238 , 2.2E-10 
PU-2391240 2.3E-10 
RA-226 7.8E- 10 
RA-228 1.OE-10 
SR-90 6.18EM 3.8E+00 3.6E-11 1.4E-1 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 2,74E+01 1.7E+03 1.6E-11 2.7E-C 
U-2351236 1.46E+00 8.9E+01 1.6E-11 1.4E-C 
U-238 3.02E+01 1.8E+03 2.8E-11 5.1E-C 
TC& 6.368+00 3.9E+02 1.3E-12 5.OE-1 

Total Pathway: 8.0E-C 

LRCINOGENIC RISK 

2.2E-10 
2.3E-10 
7.8E- 10 
1.OE-10 

3.09E-01 4.4E+02 3.6E-11 1.6E-O 
5.5E-11 
1.3E-11 
1.7E-10 

8.498+01 1.2E+05 1.6E-11 1.9E-C 
4.538+00 6.58+03 1.6E-11 1.OE-C 
9.368+01 1.3E+05 2.8E-11 3.7E-C 
7.668+00 1.1E+04 1.3E-12 1.4E-C 

I 
Total Pathway: 5.8E-C 

1.76E-04 2.88-08 

2-Mahylnaphthalene 1.548-04 2 5E-08 

1 .&'E41 1.7E-05 
2.208-06 3 5E-10 

I I I  I 

Total Pafhway: Total Pathway: 

Total Rad + Chem 8.0E-08 Total Rad + Chem 5.8E-06 Total: 5.98-06 6.98-06 

Arsenic 
Beryllium 
Dibenm(a.h)anthraccne 
Lead 
TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 
U-TOTAL 

1.8E+00 
4.3E+00 
7.3E+00 

1.50E-04 5.68-07 

4.93E-05 1.8E-07 
7.10E-07 2.6E-09 
3.33841 1.2E-03 

Total 
Dust & Groundwater 

Affeaed 

I SE-11 1.5E-,11 
8.8E- 16 
2.6E- 16 
4.1E-10 
3.8E-11 

1.6E-08 1.6E-08 
2.68-13 
3.OE-13 
3.48-12 

2.0E-06 2.0E-06 
1 .OEM 1 .OEM 
3.8E-06 3.88-06 
1 SE-08 1.5E-08 

2.78-08 

9.7EM 
8.7E-10 

FER\CRUZRI\ABQ\lBFONRCW.XL.S\6/6/94: 1126 PM 



TABLE B.3.3-21@) 
(continued) 

INACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

1.54E-04 2.9E-07 
2.20E-06 4.1E-09 5.0E-03 8.1EM 

2-Methylnaphthalene 
Tributyl phosphate 

1.07E-01 2.0E-04 3.0E-03 6.6EM U-TOTAL 

.41E-04 2 1 E M  

2-Methylnaphthalene .4.93E-05 2.1E-06 
Tributyl phosphate 7.10E-07 3.1E-08 5.0E-03 6.2E-06 
U-TOTAL 3.33E-01 1.4EM 3.OE-03 4.8E+00 

I 

6.18EM 3.8E+00 

Total Pathway: 

iRClNOGENIC HAZARD iRClNOGENIC HAZARD 

PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 3.09E-01 4.4E+02 
TH-228 
TH-230 

U-234 8.49E+01 1.2E+05 
U-2351236 4.538+00 6.58+03 

TC-99 7.66E+00 l . lE+M 

TH-232 

U-238 9.368+01 1.3E+05 

Total Pathway: 

Beryllium 
Dibenzo(a.h)anthracene 
Lead 
TH-TOTAL 

1.76E-04 3.3E-07 

Beryllium 
Dibenm(a,h)anthracene 
Lead 
TH-TOTAL 

5 .OE43 

1.5OE-04 6.5E-06 
I 5 .OE-03 

Total 
Dust & Groundwater 

Aff&ed 

6.0E-04 
4.7EM 

7 .OE-06 7.OE-06 
4.9E+00 4.9E+00 

I I I  I 
Total Pathway: 6 .6EM Total Pathway: 4.8E+00 - 

Total Rad + Chem 6.6EM Total Rad + Chem 4.8E+00 Total: 4.9E+00 4.9E+00 

FF.R\CRU2RI\ABQ\IBFONRCW.XLS\6/6/94; 1 I :26 PM 



TABLE B.3.3-22 
INACTIVE FLYASH PILE SURFACE SOIL 

Carcinogenic Risk 
FUTURE ON-PROPERTY FARMER (CT VALUES) 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.29E-07 6.2E-03 
4.54E-07 3.9E-03 
1.18E-07 1 .OE-03 
l.llE-05 9.58432 
1.26E-05 l.lE-O1 
4.88E-06 4.2E-02 
1 S2E-05 1.3E-01 
1 S5E-05 1.3E-01 
1.31E-05 l.lE-O1 
4.85E-05 4.2E-01 
3.38E-06 2.9842 
4.98E-05 4.3E-01 

2.9E-08 
3.9E-08 
3.8848 
7.0E-09 
6.9E-10 
6.2E-11 
7.88-08 
2.9E-08 
l.lE-07 
2.68-08 
2.5848 
5.2848 

1.8E-10 
1 SE-10 
3.8E-11 
6.7E-10 
7.4E-11 
2.6E- 12 
1 .OE-08 
3.98-09 
1.2E-08 
l.lE-08 

2.2E-08 
7 . 2 ~ - i a  

Total Pathway: 6.1E-08 

Risk Compound- Conch (mglm3) - 
I .86E-07 8.9E-10 1.5E+01 1.3E-08 
1.27E-08 6.1E-11 8.4E+00 5.1E-10 
1.23E-08 5.9E-11 6.1E+00 3.6E-10 
1.34E-07 6.4E-10 
1.20E-07 5.7E-10 

2-Methylnaphthalene 8.98E- 10 4.3E- 12 

1.8E-IO 
1.5E-10 
3.8E-11 
6.7E-10 
7.4E-11 
2.6E- 12 
1 .OE-08 
3.9E-09 
1.2E-08 
l.lE-08 
7.2E-10 
2 .2848 

1.3E-08 
5.1E-10 
3.6E- 10 

Total Pathway: 1.4E-08 - 
Total Rad + Chem 7.5E-08 

FER\CRU2RI\ABO\IFSLONCT.XLS\6/5/94: 850  PM 



TABLE B.3.3-22 
(continued) 

Non-carcinogenic Hazard 

7.29E-07 6.2E-03 
4.54E-07 3.9E-03 
1.18E-07 1 .OE-03 
1.11E-05 9.5E-02 
1.26845 l.lE-O1 
4.88E-06 4.2E-02 
1.52E-05 1.3E-01 . 
1 S5E-05 1.3E-01 
1.31E-05 1.1E-01- 
4.85E-05 4.2E-01 
3.38E-06 2.9E-02 
4.98E-05 4.3E-01 

Total Pathway: 

Chemical Hazard 
Inhalation of Particulates/Soil 

Compound Conch (mglm3) U R f D O W  
Arsenic 1.86E-07 6 . 9 8 4 9  
Beryllium 1.27E-08 4.7E-10 
Dibenzo(a, h)anthracene 1.23E-08 4.6E-10 
Lead 1.34E-07 5.0E-09 . 
TH-TOTAL 1.20E-07 4 . 5 8 4 9  
2-Methylnaphthalene 8.98E-10 3.3E-11 

Total - 

Total Pathway: 

Total Rad + Chem Total: 1 I 

FER\CRUZRI\ABQ\IFSLONCT.XL-S\6/S/94; 850  PM 



a 

1.9E-02 5.6E+01 2.2E-10 1.2E-08 
2.7E-02 8.OE+01 3.6E-11 2.9E-09 

1.8E+00 5.4E+03 1.3E-12 7.0E-09 
4.7E+02 1.4E+06 1.6E-11 2.28-05 
2.5E+01 7.4E+04 1.6E-11 1.2E-06 
5.2E+02 1.5E+06 2.8E-11 4.3E-05 

TABLE B.3.3-23 
FUTURE, ON-PROPERTY FARMER FARMER (CT VALUES) 

INACTIVE FLYASH PILE: GROUNDWATER 

. 

CARCINOGENIC 1 

Radi 
IneestiodGmundwater I 

Compound Conc'n(pCiIL1 w ~ i s k  I 
VP-237 
SR-90 
rc-99 
U-234 
U-2351236 . 
U-238 

I 
Total Pathway: 6.6E-05 

~ 

Compound Conch(mg/L1 ~ntake jtis~ I 
2-Methylnaphthalene 7.28-04 1.2E-06 
Lead t.4E-03 2.4E-06 
Tributyl phosphate 1.4E-03 2.4846 
U-TOTAL 1.8E+00 3.0E-03 

I I 

Total Pathway: 

Total Rad + Chem 6.68-05 

M 

InhalatiodGmundwarer 

Not applicable 

Total Pathway: 

2-Methylnaphthalene 6.3E-06 
Lead 1.3E-05 
rributyl phosphate 1.3E-05 
U-TOTAL 1.6E-02 

I 
Total Pathway: 

Total Rad + Chem 

FER\CRUZRI\ABQ\IGWONCT.XLS\6/5/94; 8 5 1  PM 



TABLE B.3.3-23 
(continued) 

FER\CRU2RI\ABQ\IGWONCT.XLS\6/5/94; 8 5  1 PM 

CARCINOGENIC RISK 

Dermal ContactKroundwater 

Not applicable 

Total Pathway: 

Chemical Risk 
Dermal Contact/Groundwater - . - .- - .. . 

Compound Intake SF(derm1 
2-Methylnaphthalene 4.1E-07 

Tributyl phosphate 1 XE-07 
U-TOTAL 7.4E-06 

Lead 2.3E-11 

Total Pathway: 

Total - 
1.2E-08 
2.9E-09 
7.0E-09 
2.2E-05 
1.2E-06 
4.3E-05 

I 

Total Rad + Chem 



TABLE B.3.3-23 
(continued) 

NONCARCINOGENIC HAZARD 

NP-237 
SR-90 
TC-99 
U-234 . 
U-2351236 . 
U-238 

1.9E-02 5.6E+01 
2.78-02 8.OE+01 

1.8E+00 5.4E+03 
4.78+02 1.4E+06 
2.5E+01 7.4E+04 
5.2E+02 1.5E+06 

Total Pathway: 

IngestiodGroundwater 
Compound Conc'n(mnlL1 RfDo Hazard 

2-Methylnaphthalene 7.2E-04 9.2E-06 
Lead 1.4E-03 1.8E-05 
Tributyl phosphate 1.4E-03 1.8E-05 5.0E-03 3.7E-03 
U-TOTAL 1.8E+00 2.4E-02 3.0E-03 7.9E+W 

Not applicable 

Total Pathway: 

Comoound - Intake Rfi)o Hazard 
2-Methylnaphthalene 4.9E-05 
Lead . 9.8E-05 
rributyl phosphate 9.8E-05 
U-TOTAL 1.3E-01 

Total Pathway: 7.9E+00 

Total Rad + Chem 7.9E+00 

Total Pathway: 

, Total Rad + Chem 

FER\CRU2RI\ABQ\IGWONCT.XLr\6/5/94; 8 5 1  PM 
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TABLE B.3.3-23 
(continued) 

NONCARCINOGENIC HAZARD 

Not applicable 

Total Pathway: 

Chemical Hazard 
Dermal ContactlCmundwater 

Compound - Intake RfD(derm1 
2-Methylnaphthalene 3.2E-06 

Tributyl phosphate 1.4E-06 4.5E-03 3.1E-04 
U-TOTAL 5.7E-05 1.5E-04 3.8E-01 

Lead 1.8E-10 

~ ~~ 

Total Pathway: 3.8E-01 

- Total 

4.0E-03 
8.2E+00 

Total Rad + Chem 3.8E-01-8.3E+001 



TABLE B.3.3-24 
FUTURE ON-PROPERTY FARMER (CT VALUES) 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 
CARCINOGENIC RISK 

IngesfiodVegetables I I  IngestlonIFmit 
Compound 

YP-237 
PU-238 ' 

PU-2391240 
RA-226 
RA-228 
SR-90 
W-228 
W-230 
W-232 
U-234 
U-2351236 
U-238 

Conc'n-Veg. (pCilk& - Intake 
3.608-07 3.8E-02 

5.78E-08 6.1E-03 
5.59E-06 5.9E-01 
6.19E-06 6.5E-01 
7.288-06 7.7E-01 
7.43E-06 7.9E-01 
7.758-06 8.2E-01 
6.55E-06 6.9E-01 
2.38E-05 2.5E+00 
1.66E-06 1.8E-01 
2.44E-05 2.6E+00 

2.228-07 2.4E-02 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

!ti& 
8.4E- 12 
5.2E-12 
1.4E-12 
4.6E-1C 
6.5E-11 
2.8E-11 
4.3E-11 
1.1E-1 I 
1.2E-1( 
4.OE-1 I 
2.8E- 1 i 
7.2E-11 

Compound 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conch-Fmit (pCilkd 
3.60847 
2.228-07 
5.78E-08 
5.59E-06 
6.138-06 
7.27E-06 
7.228-06 
7.75E-06 
6.55E-06 
2.38E-05 
1.66E-06 
2.44E-05 

Intake 
2.2E-02 
1.3E-02 
3.58-03 
3.3E-01 
3.7E-01 
4.3E-01 
4.3E-01 
4.6E-01 
3.9E-01 
1.4E+00 
9.9E-02 
1.5E+00 

WRisk 
2.2E-10 4.78-12 
2.2E-10 2.98-12 
2.3E-10 7.9E-13 
7.8E-10 2.6E-IO 
1.OE-10 3.7E-11 
3.6E-11 1.6E-11 
5.5E-11 2.4E-11 
1.3E-11 6.OE-12 
1.7E-10 6.7E-11 
1.6E-11 , 2.3E-11 
1.6E-11 1.6E-12 
2.8E-11 4.lE-ll 

I I  

Total Pathway: 8.6E-10 Total Pathway: 4.8E-10 

Dibenzo(a.h)anthracene 6.15E-06 3.6E-10 7.3E+00 2.78-09 
6 99E-05 4.1E-09 
6:00E-05 3.5E-09 

2-Methylnaphthalene 1548-06 9.1E-11 

Total Pathway: 1.6E-01 

Total Rad + Chem 1.7E-08 

FER\CRUZRI\ABQ\IVGONCTD.XL.S\6/5/94; 8 5  I PM 

0 

Compound Conc'n-Fmit(mElk& Intake Risk 
Arsenic 1.12E-04 3.78-09 1.8E+00 6.68-09 
Beryllium 6.66E-06 2.2E-10 4.3E+00 9.6E-10 
Dibenzo(a. h)anthracene 6.11E-06 2.OE-10 7.3E+00 1.5E-09 
Lead 6.99845 2.3E-09 
ITH-TOTAL 6.00E-05 2.0E-09 
2-Methylnaphthalene 1.54E-06 5.1E-11 

1 
Total Pathway: 9.OE-05 

1.3E-11 
8.1E-12 
2.28-12 
7.2E-10 
1.OE-10 
4.3E-11 
6.7E-11 
1.7E-11 
1.8E-10 
6.3E-11 
4.4E-12 
1.lE-10 

1.8E-08 
2.78-09 
4.1 E-09 

Total Rad + Chem 9.58-09 



TABLE B.3.3-24 
(continued). 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
ITH-232 
lu-234 
U-2351236 
U-238 

NONCARCINOGENIC HAZARD 

IngestiodVegetables 
Compound Conch-Veg. (pCi/kg) Intake RfDo Hazard 

3.68-07 3.8E-02 
2.2E-07 2.4E-02 
5.8E-08 6.1E-03 
5.6E-06 5.9E-01 
6.2E-06 6.5E-01 
7.3E-06 7.7E-01 
7.4E-06 7.9E-01 
7.7E-06 8.2E-01 
6.5E-06 6.9E-01 
2.4E-05 2.5E+00 
1.7E-06 1.8E-01 
2.4E-05 2.6E+00 

Total Pathway: 

IngestionlVegetables 

Arsenic l.lE-04 5.2E-08 3.0E-04 1.7E-04 
Beryllium 6.7E-06 3.1E-09 5.0E-03 6.1E-07 
Dibenzo(a.h)anlhracene 6.1E-06 2.8849 
Lead 7.0E-05 3.2E-08 
TH-TOTAL 6.0E-05 2.8848 

Compound Conch-Veg. (mglkg) ~ Intake RfDo Hazard 

2-Methylnaphthalene 1.5E-06 7.1E-10 

Total Pathway: 1.7E-04 

Total Rad + Chem 1.7E-04 

- 
E lazard 

IngestionlFmit 
Compound Conc'n-Fmit(pCi/kg) Intake Rfi)o Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
W-228 
W-230 
W-232 
U-234 - 
U-2351236 
U-238 

3.60E-07 
2.228-07 
5.78E-08 
5.59E-06 
6.13E-06 
7.278-06 
7.22E-06 
7.75E-06 
6.55E-06 
2.38E-05 
1.66E-06 
2.44E-05 

2.2E-02 
1.3E-02 
3.58-03 
3.3E-01 
3.7E-01 
4.3E-01 
4.3E-01 
4.6E-01 
3.9E-01 
1.4E+00 
9.9E-02 
1.5E+00 

Total Pathway: 

al Hazard 
I ~neestion/Fruit 

Compound Conc'n-Fmit(mR1kg) Intake RfDo Hazard 
Arsenic 1.12E-04 2.9E-08 3.0E-04 9.7E-05 
Beryllium 6.66E-06 1.7E-09 5.0E-03 3.5E-07 
Dibenzo(a,h)anthracene 6.11E-06 1.6E-09 
Lead 6.99E-05 1.8E-08 
TH-TOTAL 6.00E-05 1.6E-08 
2-Methylnaphthalene 1.54E-06 4.OE-10 

I 
Total Pathway: 9.8E-05 

Total - 

2.78-04 
9.6E-07 

FER\CRU2RI\ABQ\IVGONCTD,XLS\6/5/94; 8:5 1 PM 



€2 c 
TABLE B.3.3-24 

(continued) 
INACTIVE FLYASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

Conch-Vea. (pCi/k& m w 
9.41E-05 l.OE+Ol 2.2E-10 2.2E-0 

2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 

4.748-04 5.OE+01 3.6E-11 1.8E-0 
5.5E-11 
1.3E-11 
1.7E-10 

2.30E+00 2.4E+O5 1.6E-11 3.9E-0 
1.23E-01 1.3E+04 1.6E-I1 2.IE-0 

2.53E+00 2.7E+05 2.8E-11 7.5E-0 
9.508-03 f.OE+03 1.3E-12 1.3Ed 

ARCINOGENIC RISK 

IngestiodFruit 
Compound Conc'n-Fruit (pCilkg 

NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 

TH-232 
TH-230 

U-234 
U-235t236 
U-238 
TC-99 

9.41E-05 5.6E+00 2.2E-10 
2.2E-10 
2.3E-10 
7.8E-IO 
1 .OE-10 

4.73844 2.8E+01 3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 

2.30E+00 1.4E+05 1.6E-11 
1.23E-01 7.3E+03 1.6E-11 

2.53E+00 1.5E+05 2.8E-11 
9.50E-03 5.7E+02 1.3E-12 

1.2E49 

1 .OE-09 

2.2E-06 
1.2E-07 
4.2E-06 
7.4E-10 

I I I 
Total Pathway: 1.2E-05 Total Pathway: 6.6E-06 

IngestionNegetables 
Compound Conc'n-Vea. (mglkg) Intake m Risk 

Arsenic 1.8E+00 
Beryllium 4.3E+00 
Dibenzo(a,h)anthracene 7.3E+00 
Lead 7.58E-03 4.5E-07 
TH-TOTAL 
2-Methylnaphthalene 1.45E-02 8.6E-07 
Tributyl phosphate 7.79843 4.6E-07 
U-TOTAL 9.02E+00 5.3E-04 a Total Pathway: 

Total Rad + Chem 1.2E-05 

FER\CRU2Rl\ABQ\IVGONCTW.XLS\6/5/94; 8 5 2  PM 

SI Risk 
IngestionFruit 

Compound Conc'n-Fruit (malkg) Intate m !ti& 
Arsenic 1.8E+00 
Beryllium 4.3E+00 
Dibcnzo(a.h)anthracenc 7 3E+00 
Lead 758E-03 2 5 8 4 7  
TH-TOTAL 
2-Me~hylnaphthalene 1.45E-02 4 8E-07 
Tributyl phosphate 779E-03 268-07 I 

U-TOTAL 9.02E+00 3.0E-04 

Total Pathway: 

3.4E-C 

Total 
Dust & Groundwater 

Affected 

3.4E-09 
8.1 E-I2 
2.2E-12 
7.2E-10 
1 .OE-IO 

2.88-09 2.9E-09 
6.7E-11 
1.7E-11 
1.8Ei10 

6.1E-06 6.1E-06 
3.2E-07 3.2E-07 
1.2E-05 1.2E-05 
2.0E-09 2.0E-09 

1 AE-08 
2.7E-09 
4.1E-09 

" E  
Total Rad + Chem 6.68-06 1 JE-05 z 

$ 



NON 
Radia 

IngestionNegetables 
Cornvound Conc'n-VeR. (vCtlkpJ RfDo Hazard 

NP-237 9 4E-05 I.OE+Ol 
PU-238 
PU-239/240 
RA-226 

SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235l236 
U-238 

4.7E-04 S.OE+Ol 

2.3E+00 2.4E+05 
1.2E01 1.3E+04 

2.5E+00 2.7E+OS 
9.5843 1.OE+03 

I 
Total Pathway: 

Dibcnzo(a.h)anthracenc 
7.6843 3.58-06 

2 -Methylnaphthalene 14E-02 6.7E-06 
Tributyl phosphate 78E-03 368-06 S.0E-03 7.2E-0 

9OEiOO 4 1E-03 30E-03 14E+O 

TABLE B.3.3-24 
(continued) 

iRCINOGENIC HAZARD 

1 IneestionlFruit 
Comvound Conc'n-Fruit(vCi/k& Intake Rn>o Hazard 

h'P-237 9 41E-05 5.6E+00 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 4 73E-04 2.8E+01 
TH-228 
TH-230 
TH-232 
U-234 2 30E+00 1.4E+05 
U-235/236 1.23E-01 7 3E+03 
U-238 2.53E+00 15E+05 
TC-99 9.50E-03 5 7E+02 

Total Pathway: 

Compound Conc'n-Fruit (mnlkg) Intake RfDo Hazard 
Arsenic 3 OE-04 
Beryllium 5 .OE-03 
Dibenzo(a.h)anthracenc 
Lead 7 58E-03 2.0E-06 

2-Methylnaphthalene 145E-02 3 8E-06 
Tributyl phosphate 7.79E-03 20E-06 50E-03 1 OE-08 
U-TOTAL 9.02E+00 2 3E-03 3 OE-03 7.0E-06 

TH-TOTAL 

I I 1  a Total Pathway: 1.4E+00 Total Pathway: 7.OE-01 
e 
bJ 

FER\CRU2RI\ABQ\IVGONCTW.XLS\6lS/94; 8 5 2  PM 

Total 
Dust & Groundwater 

- Total Affected 

2.7E-04 
9.6E-07 

7.2E-04 7.2E-04 
1.4E+00 ' 1.4E+OO 

Total Rad + Chem 1.4E+00 Total Rad + Chem 7.0E-06 1.4E+OO 



TABLE B.3.3-25 
FUTURE ON-PROPERTY FARMER (CT VALUES) 

INACTIVE FLYASH PILE: BEEF AND MILK @USr AFFECTED) 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.97E-06 2.1E-04 
1.15E-08 1.2E-06 
3.218-09 3.4E-07 
1.98E-04 2.1E-02 
1.44E-04 1.5E-02 
1.788-03 1.9E-01 
3.77E-06 4.0E-04 
1.87E-05 2.0E-03 

4.19E-04 4.4E-02 
2.92E-05 3.1E-03 
4.308-04 4.5E-02 

1.59845 1.7E-03 

2.2E- IO 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 

' 5.5E-11 
1.3E-11 
1.7E-10 
I .6E- 1 1 
1.6E-11 
2.8E-11 

4.6E- 14 
2.78-16 
7.8E-17 
1.6E-11 
1.5E-12 
6.7E- 12 
2.28-14 
2.6E-14 
2.88-13 
7.1E-13 
4.9E-14 
1.3E-12 

RCINOGENIC RISK 

Compound Conc'n in Milk (pCi/L) Intake Risk 
VP-237 1.79E-07 5.9E-05 2.2E-10 1.3E-14 
PU-238 2.30E-09 7.6E-07 2.2E-10 1.78-16 
PU-2391240 6.428-10 2.1E-07 2.3E-10 4.9E-17 
RA-226 3.57E-04 1.2E-01 7.8E-10 9.2E-ll 
RA-228 2.58E-04 8.6EM 1.OE-10 8.6E-12 
SR-90 8.90843 3.OE+00 3.6E-ll 1.lE-10 
W-228 3.14E-06 l.OE-03 5.5E-ll 5.78-14 
W-230 1.56E-05 5.2E-03 1.3E-11 6.7,E-14 
W-232 1.32E-05 4.4843 l.7E-10 7.58-13 
U-234 1.26E-03 4.2E-01 1.6E-11 6.7E-12 
U-2351236 8.76E-05 2.9E-02 1.6E-11 4.68-13 
U-238 1.29E-03 4.3E-01 2.8E-11 1.2E-11 

Total Pathway: 2.7E-11 . Total Pathway: 2.3E-10 

Dibenzo(a. h)anthracene 3.14E-05 5.8E-09 7.3E+00 4.3E-08 
2.65E-06 1.6E-10 2.21E-06 4.IE-IO 
1.45E-07 8.6E-12 1.21E-07 2.2E-11 

2-Methylnaphthalene 3.34E-08 1.8E-12 2-Methylnaphthalene 9.93E-09 1.8E-12 

Total Pathway: 4.9E-08 Total Pathway: 4.3E-08 

FER\CRUZRI\ABQ\lBFONCTD,XLS\6/6/94; I 1  :26 PM e 

Total Rad + Chem 4.9E-08 

0 

Total - 
L 
5.98-14 
4.38-16 
1.3E-16 
1;lE-lO 
1 .OE-1 1 
l.lE-10 
7.9E-14 
9.3E-14 
1.OE-12 
7.48-12 
5.1E-13 
1.3E-I1 

6.4E-09 

8.5E-08 
3.2E-IO 

Total Rad + Chem 4 . 3 ~ - 0 8 1 T o r n l l 1  



0 
TABLE B.3.3-25 

(continued) 

NONt 

IngestiodBeef 
Compound Conc'nmBeef(uCllka) Intake RfDo Hazard 

NP-237 2.0E-06 2.1E-04 
PU-238 1.2E-08 1.2E-06 
PU-2391240 3.2E-09 3.4E-07 
RA-226 2.0E-04 2.1E-02 
RA-228 1.4E-04 1.5E-02 
SR-90 1.8E-03 1.9E-01 
TH-228 3.8E-06 4.OE-04 
TH-230 1.9E-05 2.0E-03 
TH-232 1.6E-05 1.7E-03 
U-234 4.2E-04 4.4E-02 
U-2351236 2.9E-05 3.1E-03 
U-238 4.3E-04 4.5E-02 

I 
Total Pathway: 

LRCINOGENIC HAZARD 

INP-237 

F%1240  

~ SR-90 

RA-226 
RA-228 

, 

TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.79E-07 5.9E-05 
2.30E-09 7.6E-07 

3.578-04 1.2E-01 
2.58E-04 8.6E-02 
8.90E-03 3.OE+00 
3.14846 1.0E-03 
1.568-05 5.2E-03 
1.32E-05 4.4E-03 
1.26E-03 4.2E-01 
8.76E-05 2.98-02 
1.29E-03 4.3E-01 

6.42E-10 2.1E-07 

- Total Pathway: 

Total - 

Arsenic 5.7E-05 2.6E-08 3.0E-04 8.78-05 

Dibenzo(a,h)anthracene 9.9E-05 4.6E-08 
Lead 2.7E-06 1.2E-09 

Beryllium 1.2E-06 5.7E-10 5.0E-03 l.lE-07 

TH-TOTAL 1.5E-07 6.7E-11 
2-Methylnaphthalene 3.1E-08 1.4E-11 

Total Pathway: 8.7E-05 

Total Rad + Chem 8.7E-05 

FER\CRU2RI\ABQ\IBFONCTD.XLS\6/6/94; 11 :26 PM 

IAnenic 1.71E-06 2.5E-09 3.0E-04 8.2E-06 I 9.5E-05 
l.lE-07 Beryllium 1.12E-09 1.6E-12 5.0E-03 3.2E-10 

Dibenzo(a,h)anthracene 3.14E-05 4.5E-08 
Lead 2.21E-06 3.2E-09 

2-Methylnaphthalene 9.93E-09 1.4E-11 
TH-TOTAL 1.21E-07 1.7E-10 

Total Pathway: 8.2E-06 



TABLE 9.3.3-25 
(continued) 

INACTIVE n Y A S H  PILE: BEEF AND MILK (GR0UM)WATER AFFECTED) 

7.98-12 

2.3E-10 

4.68-08 
2SE-09 
8.9E-08 
8.78-10 

CARCINOGENIC RISK 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 

TH-230 

U-234 
U-2351236 
U-238 

TH-228 

TH-232 

rc-99 

IngestiodBeef IngestiodMilk 
Compound Conc'n inBeef(pCilk@ && I I Compound Conc'n in Milk (pCi/L) Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 

TH-232 

U-2351236 
U-238 

TH-230 

U-234 

TC-99 

3.418-04 3.6EM 2.28-10 
, 2.2E-10 

2.3E-10 
7.8E-10 
1 .OE-10 

6.18E-02 6.5E+00 3.6E-11 
5.5E-I1 
1.3E4 1 

2.748+01 2.9E+03 1.6E-11 
1.46E+00 1.5E+02 1.6E-I1 
3.02E+01 3.28+03 2.8E-11 
6.368+00 6.78+02 1.3E-12 

1.7E-10 

3.19845 I.1EM 2.2E-10 2.3E-1 
2.2E-IO 
2.3E-10 

1.OE-10 

5.5E-11 

1.7E-10 

7.8E-10 

3.09E-01 l.OE+W 3.6E-11 3.7E-C 

1.3E-11 

8.49E+01 2.8E+04 1.6E-11 4.5E-C 
4.538+00 1.5E+03 1.6E-11 2.4E-C 
9.368+01 3.1E+04 2.8E-11 8.7E-C 
7.668+00 2.58+03 1.3E-12 3.384 

I 
Total Pathway: 1.4E-07 Tocal Pathway: 1.4E-C 

1768-04 1 OE-08 

2-Methylnaphthalene 1.54E-04 9 1E-09 

107E-01 63E-06 
2 20E-06 13E-10 

L 
Total Pathway: 

1.50E-04 2.8E-08 

2-Methylnaphthalene 4.93E-05 9.1E-09 ' 

7.10E-07 1.3E-10 
3.338-01 6.2E-05 

Tolal Pathway: 

Total Rad + Chem 1.4E47 

FER\CRUZRI\ABQ\lBFONClW'.XLS\6/6/94; I1:27 PM 

Total 
Dust & Groundwater 

Affected 

I.OE-11 1.OE-ll 
4.38-16 
1.3E-16 
l.lE-10 
I.OE-11 

3.9E-09 4.0E-09 
7.9E- 14 
9.38-14 
1.OE-12 

5.OE-07 5.0E-07 
2.68-08 2.68-08 
9.6847 9.6E-07 
4.2E-09 4.2E-09 

6.48-09 
3.2E-10 
8.58-08 

Total Rad + Chem 1.4E-06 Tom!: 1.5E-06 I .6E-06 '0 
!2C 

g A  
m g  

F 

" 0  
+ w  



TABLE B.3.3-25 
(cuntiiued) 

INACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

5 .OE43 Beryllium 
Dibenzo(a.h)anthracene ' 

Lead 1.8E-04 8.OE-08 
TH-TOTAL 
2-Methylnaphthalene 1.5E-04 7.1E-08 
Tributyl phosphate 2.28-06 1.0E-09 5.0E-03 2.0E-07 
U-TOTAL l.lE-01 4.9845 3.0E-03 1.6E-02 

NONt 

628-02 65E+OO 

2 7E+01 2.98+03 
15E+00 15E+02 
3.OE+01 3 2E+03 
64E+00 6.7E+02 

Beryllium 5.0E-03 
Dibenzo(a.h)anthracene 
Lead 1.50E-04 2.2E-07 
TH-TOTAL 
2-Methylnaphthalene 4.938-05 7.1E-08 
Tributyl phosphate 7.10E-07 l.0E-09 5.0E-03 2.0E-07 
U-TOTAL 3.33E-01 4.8E-04 3.0E-03 1.6E-01 

I 
Total Pathway: 

iRCINOGENIC HAZARD 

3.09E-01 1.OE+02 

8.498+01 2.8E+04 
453E+00 1.5E+03 , 
9.368+01 3.1E+04 
7.668+00 2.58+03 

I 
Total Pathway: 

3.0E-04 

1 I I  I 
Total Pathway: 1.6E-02 Total Pathway: 1.6E-01 

Total Rad + Chem 1.6E-02 

FER\CRUZRI\ABQ\IBFONClW.XLS\6/6/94; I I :27 PM 

Total 
Dust 81 Groundwater 

Total Affected 

9.5E-05 
l.lE-07 

4.1E-07 4.1E-07 
1.8E-01 1.8E-01 

1 XE-01 Total Rad + Chem 1.6E-01 



TABLE B.3.3-26(a 
CURRENTIFUTURE, GREAT MIAMI RIVER RECREATIONAL USER, ADULT 

INACTIVE FLYASH PILE: GREAT MIAMI RIVER SURFACE WATER 

Carcinogenic Risk 

10 1.4E-12 
-10 4.38-12 
-10 3.3E-13 

1.8E-06 4.8E-05 7.8E-IO 3.88-14 
1.8E-06 4.9E-05 I.OE-IO 4.9E-I5 Not Appl id le  8.90E-08 l.EE-02 I.OE-IO 1.8E-12 
6.9E-07 1.9E-0.5 3.6E-I I 6.88-16 2.07E-08 4.IE-03 3.6E-11 1.5E-13 
8.OE-04 2.2E-02 1.6E-11 3.58-13 1.6OE-06 3.2E-01 1.6E-11 S.OE-12 
5.0E-05 1.4E-03 1.6E-11 2.2E-14 9.9LE-08 Z.OE-02 1.6E-11 3.IE-13 

Total Pafhway: l . lE-12 Total Pathway: Total Pathway: 3.6E-I I 

Beryllium 7.6E-IO 1.2E-14 4.3E+00 5.OE-14 Beryllium 5.4E-I5 5.OE-14 
Cadmium 2.4848 3.68-13 Cadmium 1.7E-13 
Lead 6.4E-08 9.88-13 Lead 1.8E-15 
Nickel l.lE-08 1.6E-13 Nickel 7.68-14 
Diknzo(a.h)amhracenc l.lE-IO 1.7E-I5 7.3E+00 1.2E-14 Dibcnm(a.h)aruhraanc I2E-14 
U-TOTAL 2.4E-06 3.7E-I1 U-TOTAL 1.7E-I I 
2-mthylnaphthalenc 1.5E48 2.48-13 2-mthylraphthalenc 1.5E-I I 

Total Pathway 4.98-13 Total Pathway 2.7E-I: 

Beryllium I .45E-08 
Cadmium 1.91E.06 
Lead 3.148.06 
Nickel 5.08E-07 
Dibenm(a,h)anlhracenc I.OlE-0.5 
U-TOTAL 4.88E49 
2-methylnaphthaicnc 7.788.06 

For PAHs and &. dermal carcinogenic risk arsu&s IX the oral carcinogenic risk 
Total Rad + Chem: 1.6E-12 Tom1 Rad + Chem: 2.78-13 

1.6E-12 4.3E+00 6.98-12 
2.1E-IO 
3.5E-IO 
5.6E-I I 
I . IE49 7.3E+00 8 2 E 4 9  
5.4E-13 
8.6E-IO 

Total Pathway: 8.3849 

Total 

1.5E-12 
4.4E-12 
3.3E-13 
I .4E-I I 
1.8E-12 
1.SE-13 
5.4E-12 
3.4E-13 
9.48-12 

I .4E-IO 
7.OE-12 

8.2849 

Total Rad + Chem: 8.4E49-i 
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3 32E06 9 IE-OS 
3 9 9 E 0 6  I I E O l  
287E-07 78E-06 
1.77E-06 4 8E-05 
I 7 8 E 0 6  49E-05 
6.90E-07 I9E-05 
798E-04 22E-02 

Total Pathway 

Radiation Harard 
Dermal ConmcUSurface Water 

Not Applicable 

-1 

9.98E-08 2 0 E M  
7 l8E-09 I4E-03 
88SE-08 I 7 E M  
890E-08 I8E-02 
207E-08 4.1E-03 
1 6 0 E W  32E-01 
9.92E-08 2.0EM 

7 64E-IO 2 7E-14 -03 5.4E-12 
2 36E-08 8 4E-13 -04 1.7E-09 
6 4 0 5 0 8  2 3E-12 
I O8E-08 3 8E-13 

Dibenzo(a.h)anlhracene I 09E-10 3.9E-15 
2 4 4 E 0 6  87E-I1 30E-03 298-08 I SEAM 2.7EM 

2-methylnaphthalene 1 54848 5 SE-13 

6.0E-07 
I .OE-09 
I .OE- 

3.0E-07 
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Compound 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

1 Compound 
Arsenic 
Beryllium 
Cadmium 

~ Lead 
Nickel 
Dibenzo(a,h)anthracene 

2methylnaphthalene 
U-TOTAL 

IngestiodBeef 
Conc'n in Beef (pCi/keJ Intake 

5.96E-08 l.lE-O1 
. 5.848-10 l.lE-03 

4.228-11 7.8E-05 
1.76E-07 3.3E-01 

' 1.32E-07 2.4E-01 
1.49E-07 2.8E-01 

, 4.66845 8.6E+Ol 
2.89846 5.4E+00 
4.66845 8.6E+01 

2.2E-10 
2.2E-10 
2.3E- 10 
7.8E-10 

1E-10 
3.6E-11 
1.6E-11 
1.6E-11 
2.8E-11 

- 
Risk - 

2.4E-1 I 
2.48-13 
1.8E-14 
2.5E-1C 
2.4E-11 
1 .OE-11 
1.4E-09 

2.4E-OS 
8.6E-11 

I 

TABLE B.3.3-26(b) 
CURRENTlrmTuRE GREAT MIAMI RIVER AGRICULTURAL USER 

INACTIVE FLYASH PILE: BEEF AND MILK (GREAT MIAMI RIVER SURFACE WATER AFFECTED) 
CARCINOGENIC RISK 

PU-2391240 8.72E-12 6.4E-08 2.3E-10 1.5E-17 
RA-226 3.25E-07 2.4E93 7.8E-10 1.9E-12 
RA-228 2.45E-07 1.8E-03 1 OE-10 1.8E-13 
SR-90 7.57E-07 5.6E-03 3.6E-11 2.OE-13 
U-234 1.44E-04 l . lE+W 1.6E-11 1.7E-11 
U-2351236 8.988-06 6.6E-02 1.6E-11 l.lE-12 
U-238 1.44E-04 l . lE+00 2.8E-11 3.OE-11 

Total Pathway: 5.OE-11 
I I 

Total Pathway: 4.28-09 

Djbenzo(a.h)anthracene 

2-methylnaphthalene 

" IngestionlBeef 
Conc'n in Beef(mg1keJ jt& 

2.68E-08 2.8E-11 1.8E+00 4.9E-11 
3.54E-10 3.7E-13 4.3E+00 1.6E-12 
6.58847 6.8E-10 
7.86849 8.2E-12 
1.82E-10 1.9E-13 
5.58849 5.8E-12 7.3E+00 4.2E-11 
1.42E-07 1.5E-10 
3.32849 3.48-12 

I 
Total Pathway: 9.3E-11 

Total Rad + Chem 4 .3849 
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ical Risk 
I lneestionhlilk 

Conc'n in Milk (ma/L) 
8.14E- 10 
3.25E- 13 
1.20E-06 
6.71E-09 

1.82E-09 
4.428-07 
1.06E-09 

5.95E-11 

- Intake jt& 
3.3E-12 1.8E+00 5.9E-12 
1.3E-15 4.3E+00 5.8E-15 
4.9E-09 
2.8E-11 
2.48-13 
7.5E-12 7.3E+00 5.5E-11 
1.8E-09 
4.3E-32 

2.4E-11 
2.4E-13 
1.8E-14 
2.6E- 10 
2.5E-11 
1 .OE-1 1 
1.4E-09 

2.48-09 
8.7E-11 

5.5E-11 
1.6E-12 

9.7E-11 

- n  5 m  Total Pathway: 6.1E-11 

w. I- 

- 0  
,h) 

Total Rad + Chem 1 . 1 E - l O V I  O 

%&I 

uz 
r 
z 
P 



TABLE B.3.3-26@) 
(continued) 

I 

NONC. 
Radiatic 

IneertiodBeef 

PU-238 
PU-2391240 
RA-226 
RA-228 . 
SR-90 
U-234 
U-2351236 
U-238 

~~ 

Compound Conc'n in Beef (pCilkg) Intake RfDo Hazard 
NP-237 . 6.0E-08 

5.8E-10 
4.2E-11 

I 
1.8E-07 
1.3E-07 
1 SE-07 
4.7E-05 
2.98-06 
4.78-05 

1 
. Total Pathway: 

WINOGENIC HAZARD 

Ingestionhlilk 

NP-237 5.58 E 4 9  
Compound Conc'n in Milk (pCi/L) Intake RfDo 

PU-238 1.21E-10 
PU-2391240 8.72E- 12 
RA-226 3.25E-07 
RA-228 2.45E-07 
SR-90 7.57E-07 
U-234 1 .ME44 
U-2351236 8.98E-06 
U-238 1 .ME44 

Total Pathway: 

Beryllium 
Cadmium 
Lead 7.9849 8.2E-12 
Nickel 1.8E-10 1.9E-13 5.95E-11 2.4E-13 
Dibenzo(a.h)anthracene 5 .6849 5.8E-12 Dibenzo(a,h)anthracene 1.828-09 7.5E-I2 
U-TOTAL 

Total Pathway: 1 SE-06 Total Pathway: 1 .OE-05 

Total Rad + Chem 

Total - 

1 .OE-07 
7.4E-11 
l.lE-05 

6.58-07 

1.5E-06 Total Rad + Chem 1 . O E - 0 5 T o r o [ : [  

FER\CRU2RI\ABQ\IFBFGMAG.XLS\6/6/94: 1 I :28 PM 



Compound 
VP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

TABLE B.3.3-26(~) 
CURRENTlFUTURE GREAT MIAMI AGRICULTURAL USER 

INACTIVE FLYASH PILE: HOME GROWN PRODUCE (GREAT MIAMI RIVER SURFACE WATER AFFECTED) 
CA 

diatioi 

, 
1 

! 
1 
1 
! 
1 

Ingestion/Vegetables 
Conc'n-Ven. (pCilkg) - Intake 

1.648-08 3.2E-02 
1.95E-08 3.8E-02 
1.41E-09 2.88-03 
8.98E-09 1.8E-02 

, 8.75849 1.7E-02 
3.898-09 7.78-03 
3.91E-06 7.7E+00 
2.43E-07 4.8E-01 
3.918-06 7.7E+00 

w 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
I.OE-10 
3.6E-11 
1.6E-11 
1.6E-11 
2.8E-11 

- Risk 
7.1E-12 
8.5E-12 
6.4E-12 
1.4E-11 
1.7E-12 
2.8E-12 
1.2E-IC 
7.7E-12 
2.2E-1C 

Total Pathway: 3.8E-10 

Conc'n-Ven. (mg/kpJ - Intake w Risk 
Arsenic 
Beryllium 
Cadmium 

Nickel 
Dibenzo(a,h)anthrace 

2-methylnaphthalene 
U-TOTAL 

1 BOE-07 
4.08849 
5.67E-06 
3.39E-07 
5.298-08 
5.47E- 10 
1.20E-05 
3.1 1 E-07 

l.lE-10 1.8E+00 1.9E-10 
4.58-12 4.3E+00 1.9E-11 
6.2E-09 
3.7E-10 
5.8E-11 
6.OE-13 7.3E+00 4.48-12 
1.3E-08 
3.4E-10 

Total Pathway: 2.2E-1( 

Total Rad + Chem 6.OE-10 

lCINOGENIC RISK 

VP-237 
PU-238 
PU-2391240 
M-226 
M-228 
SR-90 
U-234 
U-2351236 
U-238 

1.64E-08 1.7E-02 
1.95E-08 2.0E-02 
1.41E-09 1.5E-03 
8.98E-09 9.4E-03 
8.66E-09 9.0E-03 
3.88E-09 4.1E-03 
3.91E-06 4.1E+00 
2.43E-07 2.5E-01 
3.91E-06 4.1E+00 

2.2E-10 3.8E-12 
2.2E-10 4.58-12 
2.3E-10 3.48-13 
7.8E-10 7.3E-12 
1.OE-10 9.OE-13 
3.6E-11 1.5E-13 
1.6E-11 6.5E-11 
1.6E-11 4.1E-12 
2.8E-11 1.lE-10 

I 

Total Pathway: 2.OE-10 

at  Risk 
I IneestionlFruit 

Compound Conc'n-Fruit (mglkg) 
Arsenic 1 .WE47 
Beryllium 4.08E-09 
Cadmium 5.67846 

3.39E-07 
Nickel 5.29E-08 
Dibenzo(a. h)anthrace 5.45E- 10 
U-TOTAL 1.20E-05 
2-methylnaphthalene 3.1 1E-07 

- Intake Risk 
5.9E-11 1.8E+00 1.OE-10 
2.4E-12 4.3E+00 1.OE-11 
3.3E-09 
2.OE-10 
3.1E-11 
3.28-13 7 .3Et00  2.3E-12 
7.0E-09 
1.8E-10 

Total Pathway: 1.2E-1( - 

Total - 
1.lE-11 
1.3E-11 
9.7E-13 
2.1 E-1 1 
2.68-12 
4.28-13 
1.9E-10 
1.2E-11 
3.3E- 10 

3 .OE-10 
3.OE-11 

6.78-12 

Total Rad + Chem 3.2E-10 '"21 

r 
z > 
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TABLE B.3.3-26(~) 
(continued) 

NO! 

IngestionIVegetables 
ComDound Conc'n-Veg. (pCilk& Intake RfDo 

P-237 
J-238 
J-2391240 
4-226 
4-228 
1-90 
.234 
-2351236 
-238 

1.6E-08 3.2E-02 
2.0E-08 3.88-02 
1.4E-09 2.8E-03 
9.0E-09 1.8E-02 
8.7E-09 1.7E-02 
3.9E-09 7.78-03 
3.9E-06 7.7E+00 
2.4E-07 4.8E-01 
3.9E-06 7.7E+00 

Ingestion/FNit 
Compound Conc'n-Fruit(pCilk& Intake RfDo Hazard 

NP-237 1.64E-08 1.7E-02 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

1.95E-08 2.0E-02 
1.41E-09 1.5E-03 
8.98E-09 9.4E-03 
8.66E-09 9.0E-03 
3.88E-09 4.1E-03 
3.91E-06 4.1E+00 
2.438-07 2.5E-01 
3.91846 4.1E+00 

Total Pathway: Total Pathway: 

5.67846 3.3E-09 5.OE-04 6.6846 
3.48-07 3.7E-10 3.39E-07 2.OE-10 
5.3E-08 5.8E-11 5.29E-08 3.18-11 

Dibenzo(a,h)anrhrace 5.5E-10 6.OE-13 
3.0E-03 2.1E-11 

Total Pathway: 1.7E-05 Total Pathway: 6.8E-0t 

Total - 

5.68-07 
1.4E-09 
1.9E-05 

4.4E-06 

Total Rad + Chem 1.7E-05 Total Rad + Chem 6.8E-06 
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Inhalation of Surface Water 
Compound Conc'n(pCiIL1 lntate _Rlslt 

Not applicable 

TABLE B.3.3-26(d) 
CURRENT/FUTURE GREAT MIAMI RIVER RESIDENTIAL USER, ADULT 

INACTIVE FLYASH PILE: GREAT MIAMI RIVER SURFACE WATER 

Total Pathway: 

Inhalation of Surface Water 
Compound Conc'n(ma/L) & 

Arsenic 
Beryllium 
Cadmium 
Lead 
Nickel 
Dibenzo(a.h)anthracene 
U-TOTAL 
2-methylnaphthalene 

I .6E-08 
7.6E-10 
2.48-08 
6.4E-08 
I .  1 E-08 
l.lE-10 
2.48-06 
1.5E-08 

1.6E-09 
7.8E-11 
2.4E-09 
6.68-09 
l.lE-09 
1.lE-I1 6.IE+00 6.8E-1 
2.5 E-07 
1.6E-09 

3.3E-06 1.6E-01 
4.OE-06 2.OE-01 
2 .9807 1.4E-02 
1.8E-06 8.78-02 
1.8E-06 8.78-02 
6 .9807 3.4E-02 
8.OE-04 3.9E+01 
5.OE-05 2.4E+00 
8.OE-04 3.9E+OI 

2.2E-10 
2.2E-IO 
2.3E-10 
7 . 8 ~ - i o  
1.OE-10 
3.6E-11 
1.6E-11 
I .6E-11 
2.8E-I 1 

3.6E-11 
4.3E-11 
3.28-12 
6.8E-I 1 
8.7E- 12 
1.2E-12 
6.3E-10 
3.9E-11 
l.lE-09 

Carcinogenic Risk 

Ingestion of Surface Water I I  Dermal ContactISurface Water 
Compound Conc'n(pCdL1 & - R s k  I I 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

Not Applicable 

I II I 
Total Pathway 1.9E-09 Total Pathway: 

Dibenzo(a .h)anthraccnc 

2-mcthylnaphthaleoe 

I .6E-08 
7.6E- I O  
2.4E-08 
6.48-08 
l.lE-08 
1. I E-IO 
2.4E-06 
1 SE-08 

4.4E-10 
2. I E- 1 1 
6.5E-IO 
I .8E-09 
3.OE-IO 

6.7E-08 
4.2E-10 

3 .OE- I2 

Dermal ContacUSurface Water 
Intake SF(derm) COmDOund - 

1.8E+00 7.6E-10 Arsenic 
4.3E+00 9.OE-1 I Beryllium 

Cadmium 
Lead 
Nickel 

7.3E+00 2.2E-11 Dibeozo(a.b)anthracene 
U-TOTAL 
2-methylnaphthalene 

1.3612 1.8E+00 2.38-12 

1.9E-12 
2.OE-14 

6.OE-14 9.OE-11 

8.58-13 
2.2E-I I 

1.9E-10 
1.7E-IO 

1 l l  1- 
Total Pathway 6.8E-ll Total Pathway 8.7E-IO Total Pathway 1.1 E- I O  

Total Rad + Chem 6.8E-11 
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3.6E-I 1 
4.3E-I I 
3.28-12 
6.8E-I1 
8.7E- 12 
1.2E-12 
6.3E-IO 
3.9E-1 I 
l.lE-09 

7.6E-10 
I .8E-IO 

I .  I E- 10 

For PAHs and Bc. dermal carcinogenic risb a s ~ m e s  I X  the oral carcinogenic risk. 

Total Rad + Chem 2.88-09 Total Rad + Chem I:lE-IO -1 



TABLE B.3.3-26(d) 
(continued) 

' Inhalation of Surface Water 
Compound Conc'n (pCilL) RfDo 

Not applicable 

Total Palhway: 

I 6E-08 1.6E-09 
7.6E-10 7.8E-11 
2.4E-08 2 4E-09 
6.48-08 6 6E-09 
l.lE-08 l.lE-09 

Dibcnzda.h)anlhracene 1 1E-10 1.1E-I1 
2 4E-06 2 .5807 

2-mcthylnaphtbalene 1.5E-08 I 6E-09 

Ingestion of Surface Water 
Compound Conc'n(pCi/L e RfDo 

NP-237 3.32E-06 1.6E-01 
PU-238 3.99E-06 2.OE-01 
PU-239/240 2.87E-07 1.4E-02 
RA-226 1.77E-06 8.7E-02 
RA-228 1.78E-06 8.7E-02 
SR-90 6.908-07 3.4E-02 
U-234 7.988-04 3.9E +01 

U-2351236 4.96E-05 2.4E+00 
U-238 7.98E-04 3.9E+01 

Total Pathway 

7.648-10 2.IE-ll  5.0E-03 4.2E-05 
2.36E-08 6 5E-10 5 OE-04 1.3E-Ot 
640E-08 1 8E-09 
I08E-08 3.OE-IO 

Dibenzda.h)anthacene 1 09E-IO 3.OE-12 

2-methylnaphthalene 1.54E-08 4 2E-10 
2.448-06 6.78-08 3.0E-03 2 2E-05 

1 Dermal ContacUSurfacc Water 

Not Applicable 

I 

Dibcnzda.h)anthracene 2 3E-I I 

2-melhylnaphthaleoe 
1.9E-10 15E-04 1.3E-06 

I I I  I 
Total Pathway Total Pathway 2.5E-05 Total Pathway: I .4E-06 

Total Rad + Chem Total Rad + Chem 2 . 5 8 0 5  

Total 

1 SE-06 
5.4E-09 
1.4E-06 

I .4E-06 

Total Rad + Chem 1.4E-06 -1 
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TABLE B.3.4-2(a) 
Constituent o f  Potential Concern (CPCs) 

Solid Waste Landfill: Surface Soil 

Min Max SQW SOLI Soil Reason for Final ( m e  G . .  
t3 1, 
P . .  

@ . _:_._. 
.;:. 

: . 

- - .- 

W 
Y Y z 
4 
P 



TABLE B.3.4-2fa) 0 a 
Constituent o f  Potentid cohckrn (CPCS) 

Solid Waste Landfill: Surface Soil 

Min Max Residential 
Mia Max SQLl SQLl 

L = Lognormnl N = Normal U = Undefined 

a EPA Risk Assessment Guidance, Part B (EPA 1991d) 
Initial screening: CPC is removed if concentration term is below background concentration. 
Secondary screening: 9Sth percentile comparison is made if CPC is removed based on concentration term being less than background concentration and sample set is less than 30. Constituent is removed if concentration 

Final screening: CPC is removed based on multiple toxicologial screening criteria (Criteria C through G presented below). 

Insufficient toxicity data to screen 

term is less than the9Sth percentile. 

a - Not applicable ' 

* EPA RAGs screening criterk were not used for radionuclides; all radionuclides above background or the 95th percentile concentrations were retainted as CPCs. 
Freq.: 1/12 vs. 6f29 Back.. but SQLs higher than most Back Hits! ' Quantitative risk assessment not possible; qualitative use only. 

1 No data available to calculate EPA RAGs. Part B screening value. 
'Summary of Screening Criteria: 

(A) Concentration term is below background. 
(B) Concentration term is below the9Sth percentile. 
(C) Constituent was identified onlyonce in one medium (i.e., not found in any other media). 
(D) Constituent is an essential macronutrient and micronutrient that is nontoxic at levels identified (e.g., AI. Na. K. Mg. Ca, Fe). 
(E) constituent is ubiquitous in nature (e.&. AI, Si. CI). 
(F) Constituent is within a nonspecific class of chemical compounds(e.g.. TOC. TPH. PAH. CH. general aqueous chemistry). 
(G) Constituent concentration term is below the screening d u e s  calculated from'the EPA RAGs. Part B, based o n a  HQ ofO.1 and risk level of 1.0~ IO-'. 

, . . c e a 
: @  

.' 61 





Solid Waste Landfill: Subsurface Soil 
EPA RAGs' 
Rcridcatial 

soil Ruuonfor F i i l  

* 
W 

C D1 
a 

G 
h) - - 
W 
W 
VI 

a 
m 
a 
q 



TABLE B.3.4-24b) 
Constituents of Potential Concern (CPCS) 

Solid Waste LandfiII: Subsurface Soil 

soil Rcaronfor F i i l  EAar SQU SQU 
Hi MDA MDA M a n  U CPC-lb CPC-2 Blimim.' CPd 

L = Lcgnormal N = Normal U = Undefined 

' EPA Risk Assessment Guidance, Part B p P A  1991d) 
Initialscreening: CPC is removed if concentration term b b e l w  backgroundconcentration. 
Secondary screening: 95th percentile comparison is made if CPC is m o v e d  based on comentration term beillg less than background concentmtion and sample set b less than 30. Constituent is removed ifconcentration 

Final screening: CPC is removed based on multiple toxbolqical screening criteria (Criteria C through G presented below). 
term is less than the 9Sth percentile. 

e - Not applicable ' Insufficient toxicity data to screen 
8 EPA RAGS screening criteria were not used for radionuclides: all radionuclides above background or  the 9Sth percentile concentrations were retainted as CPCs. ' Quantitative risk assessment not possible: qualitatbe use only. 
'No data available tocakulate FPA RAGS. Pan Bscreeningvaluc. 
i Non-pametric 9Sth percentiles w e n  used in lieu of 95th UCLl for these Undefmed distniutions. 
k~ummawof~creening  Criterix 

(A) Concentration term is belw background. 
(B) Concentration term is below the 9Sth percentile. 
(C) Constituent was identified only once in one medium (i.e.. not found in any other media). 
(D) Constituent is an essential macronutrient and micronutrient that is nontoxic at levels identified (e&. A1 Na. K Mg.  Ca. Fe). 
(E) Constituent is ubiquitous in nature (e& AI. Si CI). 
(F) Constituent b within a norupecifx class of chemical compamds(eg.. TOC, TPH, PAH. CH. general aqueous chemistry). 
(G) Constituent concentration term is belw the screening values calculated from the EPA RAGS Pan B, based on a HQ of0.1 and risk level of 1.0 x IO-'. 



TABLE B. 9 .4-2(~1 

Aluminum mgA U 6 
Arsenic mgll L 6 
Barium mgn L 6 

Constituents of Potential cdniern (CPCS) 
Solid Waste Landfill: Perched Water - 1000 Series Wells 

EPA RAGS' 
Min Max Residential 

Min Max SQU SQU UCL UCL CPC CPC TapWater Reason for Final (mg/kg; 

* 

5 0.216 53.2 0.0151 0.0151 9.707 -' - - *f NDg D N 53.200 
4 0.0011 0.0044 0.0005 0.001 - - 0.002 0.006 * Y 0.004 0.00000015 

0.144 0.591 * 0.256 Y 0.466 6 0.0425 0.466 - - - - 

Chloride 
Fluoride 
Nitrate 
Phenols 

~ 

- * N ND B N 15.291 a mgll N 14 13 2 21 1 1 11.392 15.291 - 
mgll L 14 14 0.19 1.25 - 0.577 0.735 * N 0.219 B N 0.735 
mgn L 9 7  0.1 0.93 0.05 0.05 - - 0.411 1.675, * Y 5.840 F N 0.930 

- N D  F N 0.020 

- - - 

mgll U 12 3 0.02 0.02 0.005 0.005 0.009 - - 



TABLE B.3.4-2(~) 
Constituents of Potential Concern (CPCs) 

Solid Waste Landfill: Perched Water - 1000 Series Wells 

Min Max 
Min Max SQU SQU 

’ c2 .c 
-F 
c2 
a ‘G L = Lognormal N = Normal U = Undefined 

a EPA Risk Assessment Guidance, Part B (EPA 1991d) 
Initial screening: CPC is removed if concentration term is below background concentration. 
Secondary screening: 95th percentile comparison is made if CPC is removed based on concentration term being less than background concentration and sample set is less than 30. Cnnstituent is removed if c 

Final screening: CPC is removed based on multiple toxicological screening criteria (Criteria C through G presented below). 
- Not applicable 
Insufficient toxicological data to screen 

Quantitative risk assessment not possible; qualitative use only. 
No data available to calculate EPA RAGS, Part B screening value. 

term is less than the 95th percentile. 

g EPA RAGS screening criteria were not used for radionuclides; all radionuclides above background or the 95th percentile concentrations were retainted as CPCs. 

j Summaw of Screening Criteria: 
(A) Cnncentration term is below background. 
(B) Concentration term is below the 95th percentile. 
(C) Constituent was identified only once in one medium (i.e.. not found in any other media). 
(D) Cnnstituent is an essential macronutrient and micronutrient that is nontoxic at levels identified (e.g.. Al, Na, K. Mg, Ca, Fe). 
(E) Cnnstituent is ubiquitous in nature (e.& Al. Si, Cl). 
(F) Constituent is within a nonspecific class of chemical compounds(e.g., TOC. TPH, PAH, CH, general aqueous chemistry). 
(G) Constituent concentration term is below the screening values calculated from the EPA RAGS, Part B, based on a HQ of 0.1 and risk level of 1.0 x lo-’. 
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SOLI0 WASTE LANDFILL 
EXPOSURE POINT CONCENTATIONS 

I 

' . .  I 



TABLE B3.4-2d 
SOLID WASTE LANDFILL 

EXPOSURE POINT CONCENTATIONS 

SWL-EPC.XLS; 618194; 6:16 PM 



SWL-EPC.XLS; 618194; 6:16 PM 

Contaminant 
TC-99 

SOLID WASTE LANDFILL 
EXPOSURE POINT CONCENTATIONS 

~~ ~ 

&-Site FEMP Bdry 
onc'n (pCilL Conc'n (pCilL) Kp SF(o) SF(i) SF(e) SF (derm) 

6.10E-01 5.40E42 1.3E-12 8.3E-12 6.OE-13 

I GROUNDWATER 
I I I I I I I I I I I 



TABLE B3.4-2d 
SOLID WASTE LANDFILL 

EXPOSURE POINT CONCENTATIONS 
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SOLID WASTE LANDFILL 
EXPOSURE POINT CONCENTATIONS 

SEDIMENT (omGMR) 
I Current and I I I I I I I I 



... 
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0 

TABLE B3.4-2d 
SOLI0 WASTE LANDFILL 

EXPOSURE POINT CONCENTATIONS 

I I 

I I I I I I I I I I 

Benzo(g.h.i) I 0.491 3.00E-01 I 
Carbazole I 4.2 I 2.00EM 2.22EM 

I I I 

a 



SOLID WASTE LANDFILL 
EXPOSURE POlNT CONCENTATIONS 

Contaminant 
rc-w 

I PERCHED GROUNDWATER 
I I I I I I I 
onc'nWil & SF(derm1 
2.898 +01 1.3E-I2 8.38-12 6.OE-13 

SWL-EPC.XLS; 618194; 6 1 6  PM 

- CHEM 
Carbazole 
2-Methylnaphthalen 
Endorulfan rulfa~e 

KJ a SF(dem1 
9.61E-03 3.94802 2.OOEM 2.22EM 
7.76E-07 I .42E41 
2.OOE-W 

I I 1 



TABLE 83.4.21 
SOLID WASTE LANDFILL 

EXPOSURE POINT CONCENTATIONS 

SWL-EPC.XLS; 6/8/94 6:16 P M  e 



TABLE B.3.4-4 
CURRENT, TRESPASSING YOUTH 

SOLID W A m  LANDFILL: SURFACE SOIL 

\ 

Carcinq 

Inhalation of ParticulateslSoil 
Compound Conc'n-Air(pCilm3) Intake I Risk 

NP-237 3.57E-06 7.4E-03 2.9E-08 2.lE-10 
PU-238 2 . 3 2 ~ 4 6  4 . 8 ~ ~ 1 3  3 . 9 ~ ~ 1 8  i . 9 ~ - i a  
PU-2391240 2.46E-07 5.1E-04 3.8E-08 1.9E-11 
FA-226 4.27E-06 8.88-03 7.0E-09 6.2E-11 
FA-228 5.04E-06 1.0E-02 6.9E-10 7.2E-12 
SR-90 2.878-06 5 9E-03 6 2E-11 3.7E-13 
TH-228 4.88E-06 1.0E-02 7.8E-08 7.9E-10 
TH-230 1.94E-05 4.0E-02 2.9E-08 1.2E-05 
TH-232 4.53846 9.4E-03 1.1E-07 1 .OE-09 

1.26E-04 2.6E-01 2.6E-08 6.8E-OS 

2.31E-04 4.8E-01 5.2E-08 2.5E-08 
~:1:::1236 8.51E-06 1.8E-02 2.5E-08 4.4E-1C 

/u-238 

1.19E+00 1.4E+01 2.2E-10 3.1E-09 
7.72E-01 9.2E+00 2.2E-10 2.0E-09 
8.20E-02 9.7E-01 2.3E-10 2.2E-10 

1.40E+00 1.7E+01 7.8E-10 1.3E-08 
1.68E+00 2.OE+01 1.OE-10 2.0E-09 
9.558-01 l.lE+Ol 3.6E-11 4.1E-10 

1.63E+00 1.9E+01 5.5E-11 l.lE-09 
6.488+00 7.7E+01 1.3E-11 1.0E-09 
1.51E+00 1.8E+01 1.7E-10 3.0E-09 
4.21E+01 5.OE+02 1.6E-11 8.0E-09 

, 2.848+00 3.4E+01 1.6E-11 5.4E-10 
. 7.728+01 9.2E+02 2.8E-11 2.6E-08 

I I I  I 
Total Pathway: 3.6E-08 Total Pathway: 6.OE-08 

Benzo(a)anthracene 3.66E-01 3.9E-09 7.3E-01 2.98-09 
3.40E-01 3.7E-09 7.3E+00 2.78-08 

Benzo(b)fluoranthene 7.10E-01 7.7E-09 7.3E-01 5.68-09 
Benzo(g , h, 1)perylene 1.53E-09 2.9E-12 Benzo(g,h,i)perylene 5.00E-01 5.4E-09 

6.98E-01 7.58-09 4.3E+00 3.2E-08 
5.70E-08 l.lE-10 1.90E+01 2.1E-07 

Dibenzo(a,h)anthracene 2.00E-01 2.28-09 7.3E+00 1.6E-08 z n  
g ' p  

a &  , 
s p  4 

Total Pathway: 6.2E-10 Total Pathway: 2.1E-07 tX33 
m 
0 

Indeno(l.2.3-cd)pyrene 4.80E-01 5.2E-09 7.3E-01 3.88-09 g E  
0 

,- 

4.21E-08 7.9E-11 138E+01 1.5E-07 
1.62E-09 3.1E-12 5.31E-01 5.7E-09 

z 

Total Rad + Chem 3.6E-08 Total Rad + Chem 2.7E-07 

I FER\CRUZRl\ABQ\SWLSOLTY.XLS\6/5/94; 1052 PM 

I -  

- 



Not applicable 

Total ,Pathway: 

,genic Risk 

External RadiatiodSoil 
Compound Intake WJeJ 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.5E-01 
1.6E-01 
1.8E-02 
3.0E-01 
3.6E-01 
2.0E-01 
3.5E-01 
1.4E+00 
3.2E-01 

9.OE+00 
6.1E-01 
1.6E+01 

4.30E-07 
2.80E-1 I 
2.70E-11 
6.00E-06 
2.90E-06 

5.60E-06 
5.40E-11 
8.50E-06 

2.40E-07 
3 .60E-08 

3.00E-11 

l.lE-07 
4.68-12 
4.7E-13 
1.8E-06 
1 .OE-06 

2.0E-06 
7.5E-11 
2.7E-06 

1.5E-07 
5.9847 

2.7E-10 

Total Pathway: 8.4E-06 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

1.6E-08 1.8E+00 2.9848 
5.8E-09 
5.4E-08 
l.lE-08 

3.6E-07 
1.7E-08 6.5E-08 
4.5E-07 

3.2E-08 
7.6E-09 

3.3E-07 
3.8E-07 

I I 

Total Pathway: 2.0E-07 

Total Rad + Chem 2.0E-07 

FER\CRU2RI\ABQ\SWLSOLTY.XLS\6/5/94; 1052 PM 

Not applicable 

l.lE-07 
2.2849 

1.8E-06 
1 .OE-06 

2.0E-06 
2.2E-09 
2.78-06 
1.5E-08 
1 SE-07 
6.4847 

2.4E-10 

4.1E-10 

1.6E-07 
8.7849 
8.0E-08 
1.7E-08 

9.78-08 

4.7E-08 
l.lE-08 

Total Pathway: 

8 . 4 E - 0 6 7 1  



TABLE B.3.4-4 
(continued) 

Non-carcinogt 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Compound Conc’n inAir(pCilm3) U RfDo Hazard 
3.578-06 7.4E-03 
2.32E-06 4.8E-03 
2.46E-07 5.1E-04 
4.27E-06 8.8E-03 
5.04E-06 1 .OE-02 
2.87E-06 5.9E-03 
4.88E-06 1 .OE-02 
1.94E-05 4.0E-02 
4.53846 9.4E-03 
1.26E-04 2.6E-01 
8.51E-06 1.8E-02 
2.31E-04 4.8E-01 

I 

Total Pathway: 

Inhalation of ParticulateslSoil 
Compound Conc’n-Air (malm3) U Rfl)o Hazard 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g ,h,i)perylene 
Beryllium .. 

Lead 
Dibenzo(a,h)anthracene 
lndeno( 1.2.3td)pyrene 

Phenanthrene 
TH-TOTAL 

2.00E-08 
1.12E-09 
1.02E-09 
2.13E-09 
1.53E-09 
2.09E-09 
5.70E-08 
6.00E-10 
1.44E-09 
4.21E-08 
1.62E-09 

2.2E- 10 
1.2E-11 
1.lE-11 
2.3E-11 
1.7E-11 
2.3E-11 
6.3E-10 
6.6E-12 
1.6E-11 
4.6E-10 
1.8E-11 

I 
Total Pathway: 

Total Rad + Chem 

FER\CRU2RI\ABQ\SWLSOLTY.XU\6/5/94; 1052 PM 

c Hazard 

IngestiodSoil 
Conc’n (pCilpJ - Compound Intake Rfl)o Hazard 

NP-237 1.19 1.4E+01 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

0.77 9.2E+00 
0.08 9.7E-01 
1.40 1.7E+01 
1.68 2.OE+01 
0.96 l.lE+Ol 
1.63 1.9E+01 
6.48 7.7E+01 
1.51 1.8E+01 

42.10 5.OE+02 
2.84 3.4E+01 

77.20 9.2E+02 

Total Pathway: 

6.67 4.2E-07 3.0E-04 1.4E-0 
Benzo(a)anthracene 0.37 2 .3848 

0.34 2.1E-08 
Benzo(b)fluoranthene 0.71 4.5E-08 
Benzo(g.h,i)perylene 0.50 3.1E-08 

0.70 4 .4848 5.0E-03 8.8E-0 
19.00 1.2E-06 

Indene( 1.2.3-cd)pyrene 0.48 3.0E-08 
13.80 8.78-07 
0.53 3.3E-08 

Dibenzo(a,h)anthracene 0.20 1.3E-08 

Total Pathway. 1.4E-0 

Total Rad + Chem 1.4E-03 



Non-carcinogenic Hazard 

Not applicable 

Total Pathway: 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.5E-01 
1.6E-01 
1.8E-02 
3.0E-01 
3.6E-01 
2.0E-01 
3.5E-01 
1.4E+00 
3.2E-01 

9.OE+00 
6.1E-01 
1.6E+01 

I 
Total Pathway: 

Arsenic 9.3E-08 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 2.1E-06 
Beryllium 9.7E-08 
Lead 2.6E-06 
Dibenzo(a. h)anthracene 
Indeno( 1,2,3-cd)pyrene 
TH-TOTAL 1.9E-06 

I Phenanthrene 2.2E-06 

2.9E-04 3.3E-04 

5.OE-05 1.8E-05 

I I 
Total Pathway: 3.4E-04 

Not applicable 

Total Pathway: 

For PAHs and Be, dermal carcinogenic risks assumes I X  the oral carcinogenic risk. - 
Total Rad + Chem 3.4E-04 

FER\CRU2RI\ABQ\SWLSOLTY.XLS\6/5/94: 1052 PM 

Total - 

1.7E-03 

2.6E-05 



TABLE B.3.4-5 
CURRENT, TRESPASSING YOUTH 

SOLID WASTE LANDFILL: SURFACE WATER 
Carcinogenic Risk 

4.86E-02 l . lE+00 7.8E-10 8.3E-10 Not applicable 
5.85E-02 1.3E+00 1.OE-10 1.3E-10 

2.30E+00 5.OE+01 3.6E-11 1.8E-09 
1.36E+01 3.OE+02 1.6E-11 4.8E-09 
9.14E-01 2.OE+01 1.6E-11 3.2E-10 

2.50E+01 5.58+02 2.8E-11 1.5E-08 

- Total Pathway: 2.6E-08 Total Pathway: 

Benzo(a)anthmcene 

Benzo(g,h,i)perylene 

Dibenzo(a,h)anthracene 

8.09E-04 
3.38E-06 
1.3 1 E-06 
5.7E-07 
1.3E-05 
7.9E-07 
1.5E-04 
5.5E-02 
7.38-02 

1.6E-08 1.8E+00 2.8E-08 
6.7E-11 7.3E-01 4.9E-11 
2.6E-11 7.3E+00 1.9E-10 
1.1 E- I 1 
2.6E-10 4.3E+00 l.lE-09 
1.6E-11 7.3E+00 l.lE-10 
3.1E-09 
l.lE-06 
1.4E-06 

2.4E-06 1.8E+00 4.3E-06 
Benzo(a)anthracene 

Benzo(g, h,i)pelylene 

Dibenzo(a,h)anthracene 
1.8E-09 

Total - 
2.5E-09 
8.3E- 10 
1.3E-10 
1.8E-09 
4.8E-09 
3.2E-10 
1 SE-08 

4.4E-06 
9.8E-11 
3.8E- 10 

2.28-09 
2.3E-10 

Total Pathway: 3.0E-08 Total Pathway: 4.38-06 
For PAHs and Be, dermal carcinogenic risks assumes 1X the oral carcinogenic risk. 

Total Rad + Chem 5.5E-08 Total Rad + Chem 4.38-06 Total: 4.4E-06 
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TABLE B.3.4-5 
(continued) 

Non-carcinoeenic Hazard 

Ingestioddurface Water 
Compound Conc'n(pCi/L) Intake RtD(o) 

NP-237 
RA-226 ' 

RA-228 
SR-90 
U-234 
U-2351236 
U-238 

5.25E-01 l.lE+Ol 
4.86E-02 I .  1E+00 

2.30E+00 5.OE+01 
1.36E+01 3.OE+02 
9.14E-01 2.OE+01 

2.50E+01 5.5E+02 

5.85E-02 1.3E+00 

Total Pathway: 

" 

d 

I Dermal ContactlSurface Water 

Not applicable 

Total Pathway: 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(g ,h, i)perylene 
Beryllium 
Dibenzo(a, h)anthracene 
Lead 
Phenanthrene 
U-TOTAL 

8.09E-04 
3.38E-06 
1.3 1 E-06 
5.698-07 
1.30E-05 
7.90E-07 
1 S4E-04 
5.52E-02 
7.27E-02 

9.48-08 3.00E-04 3.1E-04 
3.9E- 10 
1.5E-10 
6.6E-I 1 
1.5E-09 5.00E-03 3.0E-07 

1.8E-08 

8.4E-06 3.00E-03 2.8E-02 

9.2E-11 

6.4E-06 

I I 
Total Pathway: 3.1E-03 

Total Rad + Chem 3.1E-03 

Compound 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(g.h.i)perylene 
Beryllium 
Dibenzo(a, h)anthracene 
Lead 
Phenanthrene 
U-TOTAL 

I 
Intake RtD(derm) Hazard 

1.38E-05 2.9E-04 4.8E-02 
4.65E-05 
2.67E-05 
5.19E-05 
2.21847 5.OE-05 4.4E-03 
3.63E-05 
I .05E-08 
2.16E-01 
1.24E-03 1 SE-04 8.2E+00 

- 

1 I 
Total Pathway: 8.3E+00 

4.9E-02 

4.4E-03 

8.2E+00 

Total Rad + Chem 8.3E+00 
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TABLE B.3.44 
CURRENT, TRESPASSING YOUTH 

SOLID WASTE LANDFILL: SEDIMENT 

NP-237 1.19E+00 4.5Ei00 2.2E-10 9.8E-10 
RA-226 . 1.39E+00 5.2E+00 7.8E-10 4.1E-09 
RA-228 1.68E+00 6.3E+00 1.OE-10 6.3E-10 

U-234 4.20E+01 1.6E+02 1.6E-11 2.5E-09 
SR-90 9.47E-01 3.5E+00 3.6E-11 1.3E-10 

U-2351236 2.83E4-00 l.lE+Ol 1.6E-11 1.7E-10 
U-238 7.738+01 2.9E+02 2.8E-11 8.1E-09 

Total Pathway: 1.7E-08 

Not applicable 
BSEM 43E-07 3.6E-08 
998-02 6.0E-06 598-07 
12E-01 2.9E-06 3 5 E M  

3 OE+W 3.OE-11 9 OE-11 
U-2351236 2 OE-01 2.4E-07 4 8E-08 

55E+OO 36E-08 2 0 E M  

Total - 
3.7E-08 
6.0E-07 
3.58-07 
1.3E-10 
2.6E-09 
4.98-08 
2.1E-07 

Total Pathway: Total Pathway: 1.2E-06 

I Chemical Risk 
IngestionlSediment I I  Dermal ConWSediment I External R a d i a t i o n / S e d i m e n r  

Intake SF(denn) Risk I I Comound Risk - Compound Conc'n(mg1kd Risk I I I Compound 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(g, h. i)perylene 
Beryllium 
Dibenz(a,h)anthracene 

Phenanthrene 
U-TOTAL 

6.7E+00 
3.7E-01 
3.4E-01 
5.0E-01 
7.0E-01 
2.0E-01 

1.9E+01 
5.3E-01 

2.3E+02 

2.3E-08 1.8E+00 4.0E-08 
1.2E-09 7.3E-01 9.1E-10 
1.2E-09 7.3E+00 8.58-09 
1.7E-09 
2.4E-09 4.3E+00 1.OE-08 
6.8E-10. 7.3E+00 5.0E-09 
6.5E-08 
1.8E-09 
7.78-07 

I 
Total Pathway: 6.4848 

Total Rad + Chem 8.1E-08 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(g,h.i)perylene 
Beryllium 
Dibenz(a.h)anthracene 

Phenanthrene 
U-TOTAL 

1.9E-08 1.8E+00 3.6E-08 

8.58-09 
4.4EM 
2.0E-08 1 .OE-08 

5.OE-09 
5 . 5 E M  
4.6EM 
6.6E-06 

9.1E-10 

Total Pathway: 6.0E-08 

Not applicable 

For PAHs and Be. dermal carcinogenic risks assumes 1X the oral carcinogenic risk. 
Total Rad + Chem 6.0E-08 

Total Pathway: 

-. 7.68-08 
1.8E-09 ' 

1.7E-08 

2.0E-08 
1 .OE-08 

- 

Total Rad + Chem 1.2E-06-1.4E-06) 

. .  
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TABLE B.3.4-6 
(continued) 

SOLID WASTE LANDFILL SEDIMENT 
Non-carcinogcnu H d  

No1 applicable 

0 9 5  35E+00  

2 8 3  11E+01 
4200  I6E+02 

7130  29E+02  

Total pathway Total Pathway 

8 4E-04 
Benzo(a)anthracene 37E-01 73E-09 Benzo(a)anthracene 

Bern&. h , i)pery lene 50E-01 99E-09 Benzo(g, h. 1)perylene 

Dibenz(a.h)anthracene 20E-01 4OE-09 Dibenz(a.h)anthracene 

34E-01 68E-09 

1 2 E M  5.OE-05 248-03 2 4E-03 

. 19E+01 3 8 E M  
53E-01 11E-08 

38E-05 15E-04 ZSE-01 2 6E-01 

I I I  I 
Total Pathway: 1.9E-03 Total Pathway: 2.6E-01 

Total Rad + Chem 1.9E-03 Total Rad + Chem 2.6E-01 Told: 2.6E-01 
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TABLE B.3.4-7(a) 

SOLID WASTE LANDFILL: SURFACE SOIL 
Carcinogenic Risk 

CURRENT, OFF-PROPERTY FARMER 

Compound Conc'n in Air (pCi/m3) Intake !t& 
VP-237 5.87E-08 6.8E-03 2.90E-08 2.OE-10 
PU-238 3.81E-08 4.4E-03 3.90E-08 1.7E-10 
PU-239/240 4.05E-09 4.7E-04 3.80E-08 1.8E-11 
RA-226 6.92E-08 8.0E-03 7.00E-09 5.6E-11 
RA-228 8.30848 9.6E-03 6.90E-10 6.68-12 
SR-90 4.72E-08 5.5E-03 6.20E-11 3.4E-13 
~ ~ - 2 2 8  8.03E-08 9.3E-03 7.80E-08 7.3E-10 
Tli-230 3.20E-07 3.7E-02 2.90E-08 l.lE-09 
Tli-232 7.46E-08 8.6E-03 1.10E-07 9.5E-10 
U-234 2.08E-06 2.4E-01 2.60E-08 6.3E-09 

U-238 , 3.818-06 4.4E-01 5.20E-08 2.3E-038 
U-235/236 1.40E-07 1.6E-02 2.50E-08 4.1E-10 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
iBenzo(b)fluoranthene 
Benzo(g , h, i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

Total Pathway: 3.3E-0: 

Chemical Risk 
Inhalation of Particulates/So~l 

I Compound Conc'n-Air(mglm3) Intake !t& 
3.298-10 2.1E-11 1.5E+01 3.2E-10 
1.8lE-11 1.2E-12 6.1E-01 7.2E-13 
1.68E-11 l.lE-12 6.1E+00 6.6E-I2 
3.51E-11 2.3E-12 6.1E-01 1.4E-12 
2.47E-11 1.6E-12 
3.458-11 2.2E-12 8.4E+00 1.9E-11 
9.39E-10 6.1E-11 
9.88E-12 6.4E-13 6.1E+00 3.9E-12 
2.37E-11 1.5E-12 6.1E-01 9.4E-13 
6.82E-10 4.4E-11 
2.62E-11 1.7E-12 

Total Pathway: 3.5E-10 

2 .OE- 10 
1.7E-10 
1.8E-11 
5.6E-11 
6.68-12 
3.4E-13 
7.3E-10 
l.lE-09 
9.5E-10 
6.3E-09 

2.3E-08 
4.1E-10 

3.2E-10 
7.2E- 13 
6.6E-12 
1.4E-12 

1.9E-1 l \  

3.9E- 12 
9.4E-13 

Total Rad + Chem- 3.3E-08-1 
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TABLE B.3.4-7(a) 
(continued) 

Non-carcinogenic Hazard 

6.92E-08 8.0E-03 
8 30E-08 9.68-03 
4.72E-08 5.5E-03 
8.03E-08 9 3E-03 
3.20E-07 3.7E-02 
7468-08 86E-03 
2.08E-06 2 4E-01 
1.40E-07 1.6E-02 
3.81846 4.4E-01 

F 
.P 
'_ €2 m 

m 
c( w 

K 
\o 
00 
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U-2351236 
U-238 

I 
Total Pathway: 

Compound 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno(l,2,3cd)pyrene 

Phenanthrene 
TH-TOTAL 

Conc'n-Air(malm3) RfDo Hazard 
3.29E-10 2.1E-11 
1.8lE-I1 1.2E-12 
1.68E-I 1 I .1E-12 
3.51E-ll 2.38-12 
2.478-11 1.6E-12 
3.458-1 1 2.28-12 
9.39E-10 6.1E-11 
9.888-12 6.4E-I3 
2.378-1 1 I SE-12 
6.828-10 4.4E-11 
2.62E-11 1.7E-12 

I 
Total Pathway: 

Total Rad + Chem Total: 1 



. ,  
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TABLE B.3.4-7(b) 
CURRENT, OFF-PROPERTY CHILD 

SOLID WA!XE LANDFILL SURFACE SOIL 

8.30E-08 1.7E-04 6.9E-10 1.2E-13 
4.72E-08 9.9E-05 6.2E-11 6.IE-15 
8.03E-08 1.7E-04 7.8E-08 1.3E-11 
3.20E-07 6.78-04 2.9E-08 1.9E-11 
7.46E-08 1.6E-04 l.lE-07 1.7E-11 
2.08E-06 4.4E-03 2.6E-08 l.lE-10 
1.40E-07 2.9E-04 2.5E-08 7.4E-12 
3.81E-06 8.0E-03 5.2E-08 4.2E-10 

Total Pathway: 6.OE-10 

3.29E-10 1.8E-12 1 
Benzo(a)anthracene 1.81E-11 9.9E-14 

1.68E-11 9.28-14 6. 
Benzo(b)fluoranthene 3.51E-11 1.9E-13 6.1E-01 1.2E-13 
Benzo(g,h,i)perylene 2.47E-11 1.4E-13 

3.45E-11 1.9E-13 8.4E+00 1.6E-12 
9.39E-10 5.1E-12 

Dibenzo(a,h)anthracene 9.88E-12 5.4E-14 6.1E+00 3.3E-13 
Indeno(l.2.3cd)pyrene 2.37E-11 1.3E-13 6.1E-01 7.9E-14 

6.82E-10 3.7E-12 
2.62E-11 1.4E-13 

Total Pathway: 3.OE-11 

Total - 
3.6E-12 
3.1E-12 
3.2E-I3 
1 .OE-12 
1.2E-13 
6.1E-15 
1.3E-11 
1.9E-11 
1.7E- 1 1 
l.lE-10 
7.4E-12 

. 4.2E-10 

2.7E-11 
6.OE-14 
5.6E- 1 3 
1.2E-13 

1.6E-12 

3.3E- 13 
7.9E-14 

Total Rad + Chem 6.2E-10-1 



.: .. 
L. 

TABLE B.3.4-7@) 
(continued) 

Non-carcinogenic Hazard 

5.878-08 1.2E-04 
3.81E-08 8.0E-05 
4.05E-09 8.5E-06 
6.928-08 1.5E-04 
8.30E-08 1.7E-04 
4.72E-08 9.98-05 
8.038-08 1.7E-04 
3.208-07 6.7E-04 

2.08E-06 4.48-03 
1.40E-07 2.9E-04 
3.818-06 8.0E-03 

7.46E-08 1.6E-04 

Tohl Pathway: 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Bemo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

3.29E-10 2.1E-11 
1.8lE-11 1.2E-12 
1.68E-11 l.lE-12 
3.51E-11 2.2E-12 
2.478-1 1 1.6E-12 
3.458-1 1 2.2E-12 
9.39E-10 6.OE-11 
9.888-12 6.3E-13 
2.37E-11 1.5E-12 
6.82E-10 4.4E-1 I 
2.628-11 1.7E-12 

I 
Total Pathway: 

Total Rad + Chem Toial: I 
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0 
TABLE B.3.4-8(a) 

SOLID W A m  LANDFILL: BEEF AND MILK @VEX AFFECTED) 
CURRENT, OFF-PROPERTY FARMER 

Radia 
Ingestion of Beef 

Compound Conc'n in Beef (pCi/k& Intake m Risk 
NP-237 5.01E-07 9.2E-04 2.2E-10 2.OE-13 
PU-238 1.268-09 2.3E-06 2.2E-10 5.1E-16 
PU-239/240 3.84E-10 7.1E-07 2.3E-10 1.6E-16 
RA-226 ' 4.41E-06 8.1E-03 7.8E-10 6.38-12 
RA-228 9.498-07 1.7E-03 1 .OE-10 1.7E-13 
SR-90 5.96E-06 l.lE-02 3.6E-11 3.98-13 
TH-228 1.95E-08 3.6E-05 5.5E-11 2.OE-15 
TH-230 4.42847 8.1E-04 1.3E-11 l.lE-14 
TH-232 1.03E-07 1.9E-04 1.7E-10 3.2E-14 
U-234 2.86845 5.28-02 1.6E-11 8.4E-13 
U-235/236 1.928-06 3.5E-03 1.6E-11 5.7E-14 
U-238 5.23E-05 9.68-02 2.8E-11 2.7E-12 

Tom1 Pathway: 1.1E-11 

ircinogenic Risk 

IngestiodMilk 
Compound Conc'n-Milk(pCi/L) Intake w Risk 

NP-237 4.56848 3.4E-04 2.2E-10 7.4E-14 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
Ill-230 
TH-232 
U-234 
U-235/236 
U-238 

2.52E-10 
7.68E-11 
7.93E-06 
1.72E-06 
2.98E-05 
1.66E-08 
3.69E-07 
8.62E-08 
8.57E-05 
5.77E-06 
1.57E-04 

1.9E-06 
5.6E-07 
5.8E-02 
1.3E-02 
2.2E-01 
1.2E-04 
2.7E-03 
6.3E-04 
6.3E-01 
4.2E-02 

1.2E+00 

2.2E-10 4.1E-16 
2.3E-10 1.3E-16 
7.8E-10 4.5E-11 
1.OE-10 1.3E-12 
3.6E-11 7.9E-12 
5.5E-11 6.7E-15 
1.3E-11 3.5E-14 
1.7E-10 ,l.lE-13 
1.6E-11 1.OE-11 
1.6E-11 6.8E-13 
2.8E-11 3.2E-11 

Total Pathway: 9.8E-11 

Chemical Risk I 
Ingestlon of Beef 

Compound Conc'n in Beef (mg/k& m Risk 
Arsenic . 1.50E-07 1.5E-10 1.8E+00 2.7E-10 
Benzo(a)anthracene 1.01E-08 1.OE-11 7.3E-01 7.6E-12 
Benzo(a)pyrene 2.488-08 2.6E-11 7.3E+00 1.9E-10 
Benzo(b)fluoranthene 5.32848 5.5E-11 7.3E-01 4.OE-11 
Beruo(g, h, 1)perylene 4.70E-07 4.8E-10 
Beryllium 1.05E-08 1.lE-I1 4.3E+00 4.7E-11 
Lead 2.61E-07 2.7E-10 
Dibenzo(a,h)anthracene ' 7.97E-08 8.2E-11 7.3E+00 6.OE-10 
Indeno( 1.2.3-cd)pyrene 1.03E-07 l.lE-10 7.3E-01 7.7E-11 
TH-TOTAL 9.46E-10 9.78-13 
Phenanthrene 1.09E-09 l.lE-12 

I 
Total Pathway: 1.2E-09 
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Compound 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h, i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

Total Rad + Chem 1.2E-09 

Ingestionhlilk 
Conch-Milk (mglL) 

4.49E-09 
3.2 1 E-09 
7.89E-09 
1.69E-08 
1.49E-07 

2.17E-07 
2.53E-08 
3.28E-08 

9.47E-12 

7.88E-10 
3.51E-10 

I n t a k e S F ( o )  
1.8E-11 1.8E+00 
1.3E-11 7.3E-01 
3.2E-11 7.3E+00 
7.OE-11 7.3E-01 
6.1E-10 
3.9E-14 4.3E+00 
8.9E-10 
1.OE-10 7.3E+00 
1.3E-10 7.3E-01 
3.2E-12 
1.4E-12 

Risk - 
3.2E-11 
9.6E- 12 
2.4E-1C 
5.1E-11 

1.7E-lf 

7.6E-1C 
9.8E-11 

Total - 
2.8E-13 
9.2E- 16 
2.98-16 
5.2E-11 
1.4E-12 
8.3E- 12 
8.7E-15 
4.6E- 14 
1.4E-13 
1.1E-11 
7.3E-13 
3.5E-11 

3 .OE- 10 
1.7E-11 . 
4.2E- 10 
9.1E-11 

4.7E-11 

1.4E-09 
1.8E-10 

I I 
Total Pathway: 1.2E-09 

Total Rad + Chem 1.3E-09 



TAB 
(continued) 

k 

4.41846 8.1E-03 
9.49847 1.7E-03 
5.96846 l.lE-02 
1.95E-08 3.6E-05 
4.42E-07 8.1E-04 
1.03E-07 1.9E-04 
2.86845 5.2E-02 
1.928-06 3.5E-03 
5.23845 9.6E-02 

z 

1-carcinogenic Hazard 

IngestioniMilk 
Compound Conch-Milk (DCVL) intake Rn>o Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.68-08 
2.5E-10 
7.7E-ll 
7.9E-06 
1.7E-06 
3.0E-05 
1.7E-08 
3.7E-07 
8.6848 
8.6E-05 
5.8E-06 
1.6E-04 

3.4E-04 
1.9E-06 
5.6E-07 
5.8E-02 
1.3E-02 
2.2E-01 
1.2E-04 
2.7E43 
6.3E-04 
6.3E-01 
4.28-02 

1.2E+00 

Total Pathway: Total Pathway: 

Arsenic 
Benzo(a)anthracene 
Benzo(a)py rene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

1.50E-07 1.5E-10 3.0E-04 5.1E-07 
1.01E-08 1.OE-11 
2.48E-08 2.6E-11 
5.32E-08 5.5E-11 
4.70E-07 4.8E-10 
1.05E-08 1.lE-11 5.0E-03 2.2E-09 
2.61E-07 2.7E-10 
7.97E-08 8.2E-11 
1.03E-07 l.lE-10 
9.46E- 10 9.7E- 13 
1.09E-09 l.lE-12 

Total Pathway: 5.1E-0: 

Total Rad + Chem 5.lE-07 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g ,h. i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

4.49E-09 
3.2 1 E-09 
7.898-09 
1.69E-08 
I .49E-07 

2.17E-07 
2.53848 
3.28E-08 

9.47E-12 

7.88E-10 
3.5 1 E- 10 

1 . 8 ~ - i i  3 . 0 ~ -  6.1~-0a 
1.3E-11 
3.2E-11 
7.OE-11 
6.1E-10 
3.9E-I4 5.0E-03 7.8E-12 
8.9E-10 
1.OE-10 
I .3E-10 
3.28-12 
1.4E-12 

I I 
Total Pathway: 6.1E-08 

5.7847 

2.2E-09 

Total Rad + Chem 6.1E-08P-q in’ 3 z 
? 
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0 
TABLE B.3.4-8(b) 

SOLID WASl'E LANDFILL: BEEF AND MILK @USr AFFECTED) 
Carcinopenic Risk 

CURRENT, OFF'-PROPERTY CHILD 

Radial 
Ingestion of Beef 

Compound Conch inBeef (pCi/kpJ intake w Risk 
NP-237 5.01E-07 3.1E-05 2.2E-10 6.78-15 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-23.51236 
U-238 

1.268-09 7.78-08 

4.41E-06 2.7E-04 
9.49E-07 5.8E-05 
5.96E-06 3.6E-04 
1.95E-08 1.2E-06 
4.42E-07 2.7E-05 
1.03E-07 6.3E-06 
2.86845 1.7E-03 
1.92E-06 1.2E-04 
5.23E-05 3.2E-03 

3.84E-10 2.3E-08 
2.2E-10 1.7E-17 
2.3E-10 5.48-18 
7.8E-10 2.1E-13 
1.OE-10 5.8E-15 
3.6E-11 1.3E-14 
5.5E-11 6.5E-17 
1.3E-11 3.5E-16 
1.7E-10 l.lE-15 
1.6E-11 2.8E-14 
1.6E-11 1.9E-15 
2.8E-11 8.9E-14 

I 
Total Pathway: 3.6E-1: 

1.50E-07 2.4E-11 1.8E+00 4.2E-11 
Benzo(a)anthracene 1.01E-08 1.6E-12 7.3E-01 1.2E-12 

2.48E-08 3.98-12 7.3E+00 2.9E-11 
Benzo(b)fluoranthene ' 5.32E-08 8.58-12 7.3E-01 6.28-12 
Benzo(g , h, i)pery lene 4.70E-07 7.5E-11 

1.05E-08 1.7E-12 4.3E+00 7.28-12 
2.61E-07 4.1E-11 

Dibenzo(a,h)anthracene 7.978-08 1.3E-ll 7.3E+00 9.2E-11 
Indeno( 1.2.3cd)pyrene 1.03E-07 1.6E-11 7.3E-01 1.2E-11 

9.468-10 1.5E-13 
1.09E-09 I .7E-13 

Total Pathway: 1.9E-1( 

Total Rad + Chem 1.9E-10 
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., 
lngestionhlilk 

Compound Conc'n-Milk(DCVL1 Intake Risk 
NP-237 4.56E-08 6.5E-05 2.2E-10 1.4E-14 
PU-238 2.52E-10 3.68-07 2.2E-10 7.98-17 
PU-2391240 7.68E-11 1.1E-07 2.3E-10 2.58-17 
RA-226 7.93E-06 1.1E-02 7.8E-10 8.88-12 
RA-228 1.728-06 2.58-03 I.OE-10 2.5E-13 
SR-90 2.988-05 4.3E-02 3.6E-11 1.5E-12 
TH-228 1.66848 2.4E-05 5.5E-ll 1.3E-15 
TH-230 3.69847 5.3E-04 1.3E-11 6.88-15 
TH-232 8.62848 1.2E-04 1.7E-10 2.1E-14 
U-234 8.578-05 1.2E-01 1.6E-11 2.OE-12 
U-2351236 5.778-06 8.2843 1 6E-11 1.3E-13 
U-238 1.57E-04 2.2E-01 2.8E-11 6.38-12 

I 
Total Pathway: 1.9E-1 

Compound 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

Conc'n-Milk (mglL) 
4.49E-09 
3.2 1E-09 
7.89E-09 
1.69E-08 
1.49E-07 

2.17E-07 
2.53E-08 
3.28E-08 

9.47E-12 

7.88E-10 
3.5 1 E- 10 

- Intake 
1.7E-11 1.8E+00 . 
1.2E-11 7.3E-01 
2.9E-11 7.3E+00 
6.3E-11 7.3E-01 
5.6E- 10 
3.5E-14 4.3E+00 
8.1E-10 . 
9.4E4l 7.3E+00 
1.2E-10 7.3E-01 
2.9E- 12 
1.3E-12 

Risk - 
2.9E-I1 
8.7E-12 
2.1E-1C 
4.6E-11 

1.5E-13 

6.9E- 1 C 
8.9E-11 

2.1E-14 
9.6E-17 
3.1E-17 
9.OE- 12 
2.5E-13 
1.5E-12 
1.4E-15 
7.2E- 15 
2.2E-14 
2.OE-12 
1.3E-13 
6.4E-12 

7.1E-11 
9.9E- 12 
2.4E- 10 
5.2E-11 

7.3E- 12 

7.8E- 10 
1 .OE-10 

I 1 
Total Pathway: l.lE-09 

Total Rad + Chem l.lE-09) Toful: 1 . 3 E a  



TABLE B.3.4-8@) 
(continued) 

h 

3.848-10 2.38-08 
4.41E-06 2.7E-04 
9.49E-07 5.8E-05 
5.968-06 3.6E-04 
1 95E-08 1.2E-06 * 

4.42E-07 2.7E-05 
1.03E-07 6.3E-06 
2.86E-05 1.7E-03 
1.92E-06 1.2E-04 
5.23845 3.28-03 

Total Pathway: 

I-carcinogenic Hazard 
; .R 
.... 

IngestiodMilk 
Compound Conc'n-Milk (pCi/L) Intake RfDo Risk 

NP-237 ' 4.6E-08 6.5E-05 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

I 
Total Pathway: 

2.5E-10 
7.7E-11 
7.9E-06 
1.7E-06 
3.0E-05 
1.7E-08 
3.78-07 
8.6E-08 
8.6E-05 
5.8E-06 
1.6E-04 

3.6847 
l.lE-07 
l.lE-02 
2.5E-03 
4.3842 
2.4E-05 
5.3E-04 
1.2E-04 
1.2E-01 
8.2843 
2.2E-01 

Arsenic 
Benzo(a)anthracene 
Benzo(a)py rene 
Benzo(b)fluoranthene 
Benzo(g .h,i)pery lene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( I ,2,3cd)pyrene 

Phenanthrene 
TH-TOTAL 

1.50E-07 2.8E-10 3.0E-04 9.2E-07 
1.01E-08 1.9E-I1 
2.48E-08 4.6E-11 
5.328-08 9.9E-11 
4.70847 8.7E-10 
1.05E-08 2.OE-11 5.0E-03 3.9E-09 
2.61E-07 4.8E-10 
7.97E-08 1.5E-10 
1.03E-07 1.9E-10 
9.46E-10 1.8E-12 
1.09E-09 2.OE-12 

Total Pathway: 9.3E-0; 

Total Rad + Chem 9.3E-07 
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Arsenic 4.49E-09 2.OE-10 3.0E-04 6.5E-0 
Benzo(a)anthracene 3.21E-09 1.4E-10 
Benzo(a)pyrene 7.89E-09 3.4E-10 
Benzo(b)fluoranthene 1.69E-08 7.4E-10 
Benzo(g.h.i)perylene 1.49E-07 6.58-09 

Lead 2.17E-07 9.4E-09 
Dibenzo(a,h)anthracene 2.53E-08 l.lE-09 
Indeno(1.2.3-cd)pyrene 3.28E-08 1.4E-09 

Beryllium 9.47E-12 4.1E-13 5.0E-03 8.2E-1 

TH-TOTAL 7.888-10 3.4E-11 
Phenanthrene 3.51E-10 1.5E-11 

Total Pathway: 6.5E-O 

Total - 

I .6E-06 

4.0E-09 

Total Rad + Chem 6.5E-07- 



TABLE B.3.4-9(a) 
CURRENT OW-PROPERTY FARMER 

SOLID WAWJ3 LANDFILL: HOME GROWN PRODUCE (DUST AFFECTED) 
CARCINOGENIC RISK 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
IN-230 
TH-232 
U-234 
U-2351236 
U-238 

3.39E-08 6.7E-02 
1.87E-08 3.7E-02 
2.00E-09 3.9E-03 
4.14E-08 8.2E-02 
4.08E-08 8.0E-02 
3.84E-08 7.6842 
3.938-08 7.78-02 
1.61E-07 3.2E-01 
3.748-08 7.4E-02 
1.12E-06 2.2E+00 
7.52E-08 1.5E-01 
2.05846 4.OE+06 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

1.5E-11 
8.1E-12 
9.1E-13 
6.4E-11 

2.7E-12 
4.'3E-12 
4.1E-12 
1.3E-11 
3.5E-11 
2.4E-12 
l.lE-10 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

3.39E-08 3.5E-02 
1.87E-08 1.9E-02 
2.00E-09 2.1E-03 
4.14E-08 4.3E-02 
4.04E-08 4.2E-02 
3.83E-08 4.0E-02 
3.81E-08 4.0E-02 
1.61E-07 1.7E-01 
3.74E-08 3.9E-02 
1.12E-06 1.2E+00 
7.52E-08 7.8E-02 
2.05E-06 2.lE+00 

2.2E-10 7.8E-12 
2.2E-10 4.3E-12 
2.3E-10 4.8E-I? 
7.8E-10 3.4E-11 
1.OE-10 4.2E-12 
3.6E-11 1.4E-I2 
5.5E-11 2.2E-12 
1.3E-11 2.2E-12 
1.7E-10 6.6E-1; 
1.6E-11 1.9E-ll 
1.6E-11 1.3E-1; 
2.8E-11 6.OE-11 

I ,  I 

Total Pathway: 2.6E-10 Total Pathway: 1.4E-10 

2.23E-07 2.5E-10 1.8E+00 4.3E-10 
Benzo(a)anthracene 9.54E-09 1.lE-I1 7.3E-01 7.7E-12 

8.58E-09 9.4E-12 7.3E+00 6.9E-11 
Benzo(b)fluomnfhene 1.78E-08 2 OE-11 7.3E-01 1.4E-11 
Benzo(g,h,i)perylene 1.22E-08 1.3E-11 

2.27E-08 2.5E-11 4.3E+00 l.lE-10 
1.62E-06 1.8E-09 

Dibenzo(a. h)anthracene 4.948-09 5.4E-12 7.3E+00 4.OE-11 
Indene( I .2.3-cd)pyrene 1.19E-08 1.3E-11 7.3E-01 9.5E-12 

3.42E-07 3.8E-10 
1.37E-08 1.5E-11 

Total Pathway: 6.8E-10 

Total Rad + Chem 9.4E-10 
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2.23E-07 1.3E-10 1.8E+00 2.3E-10 
Benzo(a)anthracene 9.48E-09 5.5E-12 7.3E-01 4.OE-12 

8.52E-09 5.OE-12 7.3E+00 3.6E-11 
Benzo(b)fluoranthene 1.76E-08 1.OE-11 7.3E-01 7.5E-12 
Benzo(g,h,i)perylene 1.21E-08 7.1E-12 

2.27E-08 1.3E-11 4.3E+00 5.7E-11 
1.628-06 9.5E-10 

Dibenzo(a.h)anthracene 4.91E-09 2.9E-12 7.3E+00 2.1E-11 
Indene( I ,2.3-cd)pyrene 1.18E-08 6.9E-12 7.3E-01 5.OE-12 

3.428-07 2.OE-10 
1.348-08 7.8E-12 

- Total 

2.2E-11 
1.2E-11 
1.4E-12 
9.7E-11 
4.2E-12 
4.2E-12 
6.4E- 12 
6.3E-12 
1.9E-11 
5.4E-11 
3.6E- 12 
1.7E-10 

6.6E-10 
1.2E-11 
1.1 E-IO 
2.2E-1 I 

1.6E-10 

6.lE-11 
1.5E-11 

Total Pathway: 3.6E-10 

Total Rad + Chem 5.OE-10 



TABLE B.3.4-9(a) 
(continued) 

NONCARCINOGENIC HAZARD 
1 

IngestiodVegetables 
Compound Conc'n-Vea. (pci/k& Intake RfDo Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 

SR-90 
TH-228 
TH-230 
TH-232 , 

U-234 
U-235/236 
U-238 

3.4E-08 
1.9E-08 
2.0E-09 
4.1E-08 

3.8E-08 
3.9E-08 
1.6E-07 
3.7E-08 
l.lE-06 
7.5E-08 
2.0E-06 

6.7E-02 
3.7E-02 
3.9E-03 
8.2E-02 
8.0E-02 
7.6E-02 
7.7E-02 
3.2E-01 
7.4E-02 

2.2E+00 
1.5E-01 

4.OE+00 

Total Pathway: 

Compound Conc'n-Vea. (malka) Intake RtD(o) Hazard 
Arsenic 2.2847 2.5E-10 3.OE-04 8.2E-0 
Benzo(a)anthracene 9.5E-09 1.lE-11 
Benzo(a)pyrene 8.6E-09 9.4E-12 
Benzo(b)fluoranthene 1.8E-08 2.OE-11 
Benzo(g, h,i)perylene 1.2E-08 1.3E-I1 
Beryllium 2.3E-08 2.5E-ll 5.0E-03 5.OE-0 
Lead 1.6E-06 1.8E-09 
Dibenzo(a.h)anthracene 4.98-09 5.48-12 
Indene( 1.2.3-cd)pyrene 1.2E-08 1.3E-11 
TH-TOTAL 3.4E-07 3.8E-10 
Phenanthrene 1.4E-08 1.5E-I1 

Total Pathway: 8.2E-07 

Total Rad + Chem 8.2E-07 
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0 

IngestiodFruit 
Compound Conc'n-Fmit(pCi/k& Intake RfDo Hazard 

VP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
IM-228 
I'H-230 
I'H-232 
U-234 
U-2351236 
U-238 

3.39E-08 
1.87E-08 
2.00E-09 
4.14E-08 
4.04848 
3.83E-08 
3.8 1 E-08 
1.61E-07 
3.748-08 
1.12E-06 
7.528-08 
2.05846 

Y 

3.5EM 
1.9E42 
2.1E-03 
4.3E-02 
4.2E-02 
4.0E-02 
4.0E-02 
1.7E-01 
3.9E-02 
1.2E+00 
7.8E-02 
2.1E+00 

Total Pathway: 

11 Hazard 
IngestiodFruit 

Compound Conc'n-hit  (ma/k& Intake RfDo Hazard 
Arsenic 2.23E-07 1.3E-10 3.OE-04 4.3E-07 
Benzo(a)anthracene 9.488-09 5.5E-12 
Benzo(a)pyrene 8.52E-09 5.OE-12 
Benzo(b)fluoranthene 1.76E-08 1 .OE-1 1 
Benzo(g .h, i)perylene 1.21E-08 7.1E-12 I 

Beryllium 2.27848 1.3E-I 1 5.0E-03 6.6E-14 
Lead 1.62E-06 9.5E-10 
Dibenzo(a.h)anthracene 4.91E-09 2.9E-12 
Indeno(l.2.3-cd)pyrene 1.18E-08 6.9E-12 
TH-TOTAL 3.42847 2.OE-10 . 
Phenanthrene 1.348-08 7.8E-12 

Total - 

1.3E-06 

5.0E-09 

Total Pathway: 4.3847 

Total Rad + Chem 4.3E-07 



TABLE B.3.4-9(b) 
CURRENT OFF-PROPERTY CHILD 

S0LID.WASI'E LANDFILL HOME GROWN PRODUCE ( D u n  AFFECTED) 
CARCINOGENIC RISK 

Total 
Intake Risk Compound Conc'n-Fruit(DCi/k& Intake m Risk 

I 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 . 
U-234 
U-2351236 
U-238 

I 

3.39E-08 
1.87E-08 
2.00E-09 
4.14E-08 
4.08E-08 
3.84E-08 
3.938-08 
1.61E-07 
3.74E-08 
1.12E-06 
7.52E-08 
2.05E-06 

2.8E-03 
1.6E-03 
1.7E-04 
3.5E-03 
3.4E-03 
3.2E-03 
3.3E-03 
1.3E-02 
3.1E-03 
9.4E-02 
6.38-03 
1.7E-01 

2.2E-10 
2.2E-10 
2.3E- 10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

6.3E-13 
3.58-13 
3.9E- 14 
2.7E-12 
3.4E-13 
1.2E-13 
1.8E-13 
1.8E-13 
5.3E- 13 
1.5E-12 
1.OE-13 
4.8E-12 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

3.39E-08 
1.87E-08 
2.00E-09 
4.14E-08 
4.04E-08 
3.83E-08 
3.8 1 E-08 
1.61E-07 
3.74E-08 
1.12E-06 
7.52E-08 
2.05E-06 

4.4E-03 
2.48-03 
2.6E-04 
5.3E-03 
5.2E-03 
4.9E-03 
4.9E-03 
2.1E-02 
4.8E-03 
1.4E-01 
9.7E-03 
2.6E-01 

2.2E-10 
2.2E-10 
2.3E- 10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

9.68-13 
5.3E-13 
5.98-14 
4.1E-12 
5.2E-13 
1.8E-13 
2.7E-13 
2.7E-13 
8.2E- I3 
2.3E- 12 
1.5E-13 
7.4E- 12 

Total Pathway: 1.8E-11 

I Chem 
IneestiodVeeetables 

Compound 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h,i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

Conc'n-Vea. (mg/k& 
2.23E-07 
9.54E-09 
8.58E-09 
1.78E-08 
1.22E-08 
2.278-08 
1.628-06 
4.94E-09 
1.19E-08 
3.428-07 
1.37E-08 

Intake - 
4.9E-11 
2.1E-12 
1.9E-12 
3.9E-12 
2.7E-12 
5 .OE-12 
3.6E-10 
l.lE-12 
2.68-12 
7.5E-11 
3 .OE-12 

m.  
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

4.3E+00 

7.3E+00 
7.3E-01 

- Risk 
8.6E-11 
1.5E-12 
1.4E-11 
2.8E-12 

2.1E-11 

7.9E-12 
1.9E-12 

I 

Total Pathway: 1.3E-IO 

Total Rad + Chem 1.5E-10 
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a1 Risk 
IngestlodFtuit 

Commund Conc'n-Fmit (mg/k& Intake Risk 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)petylene 
Beryllium 
Lead 
Dibenzo(a , h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

2.23E-07 
9.48B-09 
8.528-09 
1.768-08 
1.21E-08 
2.27E-08 
1.628-06 
4.9 1 E-09 
1.18E-08 
3.42E-07 
1.34E-08 

7.5E-11 1.8E+00 1.3E-10 
3.2E-12 7.3E-01 2.3E-12 
2.9E-12 7.3E+00 2.1E-11 
5.9E-12 7.3E-01 4.3E-12 
4.1E-12 
7.6E-12 4.3E+00 3.3E-11 
5.4E- 10 
1.6E-12 7.3E+00 1.2E-11 
3.9E-12 7.3E-01 2.9E-12 
l.lE-10 
4.5E-12 

I 
Total Pathway: 2.1E-1( 

1.6E-12 
8.7E-13 
9.8E-14 
6.9E- 12 
8.6E-13 
2.98-13 
4.58-13 
4.4E-13 
1.4E-12 
3.8E- 12 
2.6E-13 
1.2E-11 

2. E-10 
3.8E-12 
3.5E-11 
7.2E- 12 

5.4E-11 

2.OE-11 
4.88-12 

Total Rad + Chem 2.2E-10 



TABLE B.3.4-9m) 

IngestiodVegetables 
Compound Conc'n-Veg. (mdkp,) Intake RfDo Hazard 

NO! 

3.4E-08 2.8E-03 
1 9E-08 1.6E-03 
2.0E-09 17E-04 
4.1E-08 3.5843 
4.1 E-08 3.4E-03 
388-08 328-03 
3.9848 33E-03 
1.6E-07 1.3E-02 
3.7E-08 3.1E-03 
1.1E-06 9.4E-02 
7.5E-08 63E-03 
2.0E-06 1.7E-01 

I IngestiodFmit 

(continued) 

. . . . . . . . . . . . . . . . . . . 
ARCINOGENIC HAZARD 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
ITH-230 
TH-232 
U-234 
U-2351236 
U-238 

Total Pathway: 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

3.39E-08 
1.87E-08 
2.00E-09 
4.14E-08 
4.04E-08 
3.83E-08 
3.8 1 E-08 
1.61E-07 
3.74E-08 
1.12E-06 
7.528-08 
2.05E-06 

4.4E-03 
2.4E-03 
2.6E-04 
5.3843 
5.2E-03 
4.9E-03 
4.BE-03 
2.1E-02 
4.8843 
1.4E-01 
9.7E-03 
2.6E-01 

Total Pathway: 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Indeno(l.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

2.2E-07 
9.5E-09 
8.6849 
1.8E-08 
1.2E-08 
2.3E-08 
1.6E-06 
4.9849 
1.2E-08 
3.4E-07 
1.4E-08 

5.7E-10 
2.4E-11 
2.2E-11 
4.5E-11 
3.18- 1 1 
5.8E-11 
4.1E-09 
1.3E-11 
3.OE-11 
8.8E-10 
3.5E-11 

3.0E-04 1.9E-06 

5.0E-03 1.2E-08 

1 1 
Total Pathway: 1.9E-06 - 

Total Rad + Chem 1.9E-06 

Compound 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g .h,i)perylene 
Belyllium 
Lead 
Dibenzo(a. h)anthracene 
Indene( I .2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

Conc'n-Fruit (mglkp,) 
2.23E-07 
9.48E-09 
8.52E-09 
1.76E-08 
1.21E-08 
2.27E-08 
1.62E-06 
4.9 1 E 4 9  
1.18E-08 
3.428-07 
1.34E-08 

- Intake RfDo 'M 
8.7E-10 3.OE-04 2.9E-06 
3.7E-11 
3.3E-11 
6.9E-11 
4.7E-11 
8.9E-11 5.0E-03 4.48-13 
6.3849 
1.9E-11 
4.6E-11 
1.3E-09 
5.2E-11 

1 
Total Pathway: 2.9E-06 

4.8E-06 

Total Rad + Chem 2.9846 
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TABLE B.3.4-10 
CURRENT, MILK AND MEAT USER 

SOLID WASI'E LANDFILL: BEEF AND MILK (DUST AFFECTED) 

Ingestion of Beef 

NP-237 3.058-05 5.68-02 2f2E-10 1.2E-11 
Compound Conc'n in Beef (pCi/ka) Risk 

PU-238 7.66E-08 l.4E-04 2.2E-10 3.lE-14 
PU-239/240 2.33E-08 4.3E-05 2.3E-10 9.98-15 
IRA-226 2.698-04 4.9E-01 7.8E-IO 3.9E-10 
RA-228 5.76E-05 l.lE-O1 1.OE-10 1.lE-11 
SR-90 3 62E-04 6.7E-01 3.6E-I 1 2.4E-I I 
TH-228 1.19E-06 2.28-03 5.5E-ll 1.2E-13 
TH-230 2.68845 4.98-02 1.3E-ll 6.48-13 
TH-232 6.28E-06 1.2E-02 1.7E-IO 2.OE-12 
U-234 1.738-03 3.2E+00 l.6E-ll 5.1E-11 
U-235/236 1.17E-04 2.1E-01 1.6E-11 3.4E-12 
U-238 3.178-03 5.8E+00 2.8E-11 1.6E-10 

Total Pathway: 6.5E-1C 

Benzo(a)anfhracene 

Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 

Dibenzo(a,h)anthracene 
Indeno(l.2.3-cd)pyrene 

1 SOE-07 
1.01E-08 
2.488-08 
5.32E-08 
4.70E-07 
1.05E-08 
2.6 1 E-07 
7.97E-08 
1.03E-07 

1.09E-09 
9.46E-10 

1.5E-10 1.8E+00 2.7E-10 
1 .OE-11 7.3E-01 7.6E-12 
2.6E-11 7.3E+00 1.9E-10 
5.5E-11 7.3E-01 4.OE-11 
4.8E-10 
1.lE-11 4.3E+00 4.7E-11 
2.7E-10 
8.2E-11 7.3E+00 6.OE-10 
l.lE-10 7.3E-01 7.7E-11 
9.78-13 
l.lE-12 

I 
Total Pathway: 1.2E-05 

Total Rad + Chem 1.9E-09 

FER\CRU2RI\ABQ\SWMKMTUS.XLS\6/6/94; 8 5 9  PM 

Cnrcinogenic Risk 

1.81E-03 1.3E+01 3.6E-ll 4.8E-10 
1.01E-06 7.4E-03 5.5E-ll 4.1E-13 
2.23E-05 1.6E-01 1.3E-11 2.1E-12 
5.248-06 3.8E-02 1.7E-10 6.5E-12 
5.19E-03 3.8E+01 1.6E-11 6.1E-10 
3.51E-04 2.6E+00 1.6E-11 4.1E-11 
9.52E-03 7.OE+01 2.8E-11 2.0E-09 

Total Pathway: 6.0E-09 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

4.49E-09 
3.2 1 E-09 
7.89849 
1.69E-08 
1.49E-07 

2.17E-07 
2.538-08 
3.28E-08 

9.47E-12 

7.88E- 10 
3.5 1E-10 

1.8E-11 1.8E+00 3.2E-11 
1.3E-11 7.3E-01 9.6E-12 
3.2E-11 7.3E+00 2.4E-10 
7.OE-11 7.3E-01 5.1E-11 
6.1E-10 
3.9E-14 4.3E+00 1.7E-13 
8.9E-10 
1.OE-10 7.3E+00 7.6E-10 
1.3E-10 7.3E-01 9.8E-11 
3.2E- 12 
1.4E-12 

I I 
Total Pathway: 1.2E-09 

- Total 

1.7E-11 
5.6E- 14 
1.8E-14 
3.2E-09 
8.7E-11 
5 .OE- 10 
5.3E-13 
2.8E-12 
8.58~12 
6.6E-10 
4.5E-11 
2.1E-09 

3.OE-10 
1.7E-11 
4.2E-10 
9.1E-11 

4.7E-11 

1.4E-09 
1.8E-10 

Toral Rad + Chem 7.1E-09 



N 

Compound Conc'n in Beef ( S i l k @  Intake RfDo Hazard 
NP-237 3.05E-05 5.6E-02 
PU-238 7.66E-08 1.4E-04 
PU-239/240 2.33E-08 4.38-05 
RA-226 2.69E-04 4 9E-01 
RA-228 5.76E-05 l.lE-O1 
SR-90 3.628-04 6.7E-01 
TH-228 1.19E-06 2.2E-03 
TH-230 2.68E-05 4.9E-02 
TH-232 6.28E-06 1.2E-02 
U-234 173E-03 3.2E+00 
U-235/236 1.17E-04 2.1E-01 
U-238 3.17E-03 5.8E+00 

Total Pathway: 

TABLE B.3.4-10 
(continued) 

!-carcinogenic Hazard 

Total 

4.7E-09 3.4E-05 
4.88-04 3.6E+00 
1.0E-04 7.7E-01 
1.8E-03 1.3E+01 
1.OE-06 7.48-03 
2.2E-05 1.6E-01 
5.2E-06 3.88-02 
5.2E-03 3.8E+01 
3.5844 2.6E+00 
9.58-03 7.OE+01 

Total Pathway: 

Conc'n in Beef (rnglkg) Intake RfDo Hazard 
Arsenic 1.50E-07 l.5E-10 3.0E-04 5.1E-07 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

1.01E-08 1.OE-11 
2.48E-08 2.6E-11 
5.32E-08 5.5E-ll 
4.70E-07 4.8E-10 
1.05E-08 1.lE-11 5.0E-03 2.2E-09 
2.61E-07 2.7E-10 
7.97E-08 8.2E-11 
1.03E-07 1.lE-IO 
9.46E-10 9.78-13 
1.09E-09 l.lE-12 

I 
Total Pathway: 5.1E-07 

Total Rad + Chem 5.1E-07 

IngestionlMilk 
Compound Conc'n-Milk (ma/L) Intake RfDo Hazard 

Arsenic 4.49E-09 1.8E-11 3.0E-04 6.1E-08 
Benzo(a)anthracene 3.218-09 1.3E-ll 
Benzo(a)pyrene 7.898-09 3.2E-1 I 
Benzo(b)fluoranthene 1.69E-08 7.OE-11 
Benzo(g ,h.i)perylene 1.49E-07 6.1E-10 
Beryllium 9.47E-12 3.9E-I4 5.0E-03 7.88-12 
Lead 2.17847 8.9E-10 
Dibenzo(a, h)anthracene 2.53848 1 .OE-10 
Indeno( 1.2.3-cd)pyrene 3.28E-08 1.3E-10 
TH-TOTAL 7.88E-10 3.2E-12 
Phenanthrene 3.51E-10 1.4E-12 

Total Pathway: 6.1E-08 

5.7E-07 

2.2E-09 

Total Rad + Chem 6.1E-08-1 
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TABLE B.3.411 
CURRENT, GROUNDSKEEPER 

SOLID WASTE LANDFILL: SURFACE SOIL 
rflrrinnopnir Rirk 

0 -  ..- -..I.- __ _. __ 

t Inhalation of Particulates/Soil I IngestiodSoil 
Compound Conc'n (pCi/& - Compound Conc'n-Air IpCilrn3) Intake Risk I I Intake ' 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

3.9E-08 
3.8E-08 
7.0E-09 
6.9E-10 
6.2E-11 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
5.2E-08 

1.6E-09 
1.6E-10 
5.2E-10 
6.lE-11 
3.1E-12 
6.7E-09 
9.8E-09 
8.7E-09 
5.7E-08 
3.7E-09 
2.1E-07 

INP-237 3.57846 6.2E-02 2.9E-08 1.8E-091 INP-237 
2.32E-06 4.1E-02 
2.46E-07 4.3E-03 
4.27E-06 7.5E-02 
5.04E-06 8.8E-02 
2.878-06 5.0E-02 

1.94E-05 3.4E-01 
4.53E-06 7.9E-02 
1.26E-04 2.2E+00 
8.51E-06 1.5E-01 
2.318-04 4.OE+00 

4.88E-06 8.5E-02 

PU-238 
PU-239/240 
RA1226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

~~~ ~ 

1.19E+00 1.OE+02 G - 1 0  2.3B-081 
7.72E-01 6.8E+01 
8.20E-02 7.2E+00 

1.40E+00 1.2E+02 
1.68E+00 1.5E+02 
9.55E-01 8.4E+01 

1.63E+00 1.4E+02 
6.48E+00 5.7E+02 
1.51E+00 1.3E+02 
4.21E+01 3.7E+03 
2.84E+00 2.5E+02 
7.72E + 0 1 6.8E+ 03 

2.2E-10 1.5E-08 
2.3E-10 1.7E-09 
7.8E-10 9.6E-08 
1 .OE-10 1.5E-08 
3.6E-11 3.0E-09 
5.5E-11 7.8E-09 
1.3E-11 7.48-09 
1.7E-10 2.2E-08 
1.6E-11 5.98-08 
1.6E-11 4.0E-09 
2.8E-11 1.9E-07 

F I 

Total Pathway: 3.0E-07 Total Pathway: 4.4E-07 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

2.00E-08 2.OE-10 1.5E+O1 2.9E-09 
1.12E-09 1.lE-11 6.1E-01 6.7E-12 
1.02E-09 1.OE-11 6.IE+00 6.1E-11 
2.13E-09 2.1E-11 6.1E-01 1.3E-11 
3.538-09 1.5E-11 
2.098-09 2.OE-11 8 4E+00 1.7E-10 
5.708-08 5.6E-10 
6.00E-10 5.98-12 6.1E+00 3.6E-I1 
1.448-09 I4E-11 6.1E-01 8.6E-12 
4.21E-08 4.1E-10 
1.628-09 1.6E-11 

I 

Total Pathway: 3.2E-09 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead . 
Dibenzo(a, h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

I 

6.67E+00 3 3E-07 1.8E+00 5.7E-07 
3.668-01 18E-08 7 3E-01 1.3E-08 
3.40E-01 1.7E-08 7.3E+00 1.2E-07 
7.10E-01 3.5E-08 7.3E-01 2.58-08 
5.00E-01 2.4E-08 
6.988-01 3.4E-08 4.3E+00 1.5E-07 

1.90E+01 9.38-07 
2.00E-01 9.88-09 7.3E+00 7.1E-08 
4.80E-01 2.3848 7 3E-01 1.7E-08 

1.38E+OI 6.8E-07 
5.31E-01 2.6E-08 

I I 
Total Pathway: 9.78-07 

Total Rad + Chem 3.0E-07 Total Rad + Chem 1.4E-06 
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TABLE B.3.4-11 
(continued) 

Can 

Not applicable 

Intake 
9.5E-01 
6.2E-01 
6.6842 
l . lE+00 
1.3E+00 
7.6E-01 
1.3E+00 
5.2E+00 
1.2E+00 
3.4E+01 
2.3E+00 
6.2E+01 

- 

ogenic fisk 

4.308-07 4.1E-07 
2.80E-11 1.7E-11 
2.70E-11 1.8E-12 
6.00E-06 6.7E-06 
2.90846 3.9E-06 

5.60E-06 7.3E-06 

8.50E-06 1.OE-05 

2.40E-07 5.48-07 
3.60E-08 2.2E-06 

5.40E-11 2.8E-10 

3.00E-11 1.0E-09 

Total Pathway: Total Pathway: 3.1E-05 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

1.9E-08 1.8E+00 3.5E-08 
1.3E-08 
1.2E-07 
2.5E-08 

4.2847 
2.0E-08 1 SE-07 
5.38-07 

7.1E-08 
1.7E-08 

3.9E-07 
4.5E-07 

I I 
Total Pathway: 4.3847 

Not applicable 

Total Pathway: 
For PAHs and Be, dermal carcinogenic risks assumes IX the oral carcinogenic risk. 

Total Rad + Chem 4.3847 

4.3E-07 
1.6E-08 
1.8E-09 
6.88-06 
3.98-06 
3.0E-09 
7.3E-06 
1.7E-08 
1 .OE-05 
1.2E-07 
5.5847 
2.6846 

6.1E-07 
2.6E-08 
2.4847 
5.IE-08 

2.9E-07 

1.4E-07 
3.4E-08 

3. I E45 7 1  
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Non-carcinq 

TABLE B.3.4-11 
(continued) 

Inhalation of ParticulateslSoil 
Compound Conc'n in Air (pCilm3) Intake RfDo Hazard 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235l236 
U-238 

I 

Total Pathway: 

3.57E-06 
2.32846 
2.46E-07 
4.27E-06 
5.04E-06 
2.87E-06 
4.88E-06 
1.94E-05 
4.538-06 
1.26E-04 
8.5 1 E-06 
2.3 1 E 4 4  

6.2E-02 
4.1E-02 
4.3E-03 
7.5E-02 
8.8E-02 
5 .OE-02 
8.5E-02 
3.4E-01 
7.9E-02 

2.2E+00 
1 SE-01 

4.OE+00 

Inhalation of ParticulateslSoil . 
Compound Conc'n-Air(mglm3) Intake RfDo Hazard 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

2.00E-08 5.5E-10 
1.12E-09 3.1E-11 
1.02E-09 2.8E-11 
2.13E-09 5.8E-I1 
1 S3E-09 4.2E-11 
2.09E-09 , 5.7E-11 
5.70E-08 1.6E-09 
6.00E-10 1.6E-11 
1.44E-09 3.9E-11 
4.21E-08 1.2E-09 
1.62E-09 4.4E-11 

.Total Pathway: 

Total Rad + Chem 

ic Hazard 

IngestiodSoil 
Compound Conc'n (pCi/& - Intake Rfi>o Hazard 

NP-237 1.19 1.OE+02 
PU-238 0.77 6.8E+01 

0.08 7.2E+00 
RA-226 1.40 1.2E+02 
RA-228. 1.68 1.5E+02 
SR-90 0.96 8.4E+01 
TH-228 1.63 1.4E+02 
TH-230 6.48 5.7E+02 
TH-232 1.51 1.3E+02 
U-234 42.10 3.7E+03 
U-235l236 2.84 2.5E+02 
U-238 77.20 6.8E+03 

PU-239l240 

'3 Total Pathway: 

IngestiodSod 
Conc'n (malkg) Intake RfD(o) Hazard 

4rsenic 6.67 9.1E-07 3.OE-04 3.0E-0 
Benzo(a)anthracene 0.37 5.0E-08 
Benzo(a)pyrene 0.34 4.78-08 
Benzo(b)fluoranthene 0.71 9.7E-08 
Benzo(g,h,i)perylene 0.50 6.88-08 
Beryllium 0.70 9.6E-08 5.0E-03 1.9E-0 
Lead 19.00 2.6E-06 
Dtbenzo(a,h)anthracene 0.20 2.78-08 
Indeno(l.2.3-cd)pyrene 0.48 6.6E-08 
IM-TOTAL 13.80 1.9E-06 
Phenanthrene 0.53 7.3E-08 

Compound 

Total Pathway: 3.1E-03 

3.1 E-03 Total Rad + Chem 
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TABLE B.3.4-11 
(continued) 

Dermal Contact/Soil 

Arsenic 5.3E-08 2.9E-04 1.8EO 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 1.2E-06 
Beryllium 5.5E-08 5.0E-05 1.1E-O 
Lead 1.5E-06 
Dibenzo(a, h)anthracene 
Indeno( 1.2.3-cd)pyrene 
TH-TOTAL l.lE-06 
Phenanthrene 1.3E-06 

Compound Intake RfD(derm) Hazard 

Total Pathway: 1.3E-03 

Non-carc 

Not applicable 

Total Pathway: 

Total Rad + Chem 1.3E-03 
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U-238 

- 
Compound RfDo 

NP-237 9.5E-01 
PU-238 6.2E-01 

RA-226 l . lE+00 
RA-228 1.3E+00 
SR-90 7.6E-01 
TH-228 1.3E+00 
TH-230 5.2E+00 
TH-232 1.2E+00 
u-234 3.4E +O 1 

6.2E+01 

PU-239/240 6.68-02 

U-235/236 2.3E+00 

I 
Total Pathway: 

External RadiatiodSoil 
Compound RfDo 

Not applicable 

3.2E-03 

l.lE-03 

Total Pathway: 



TABLE B.3.4-12(a) 

SOLID WASI'E LANDFILL: SURFACE SOIL 

* FUTURE, OW-PROPERTY FARMER (PRIVATE OWNERSHIP) 

Corcinogenic Risk 

Inhalation of ParticulateslSod 
Compound Conc'n in Air (pCilm3) Risk 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.788-06 2.1E-01 
1.16E-06 1.3E-01 
1.23E-07 1.4E-02 
2.07E-06 2.4E-01 
2.52E-06 2.9E-01 
1.438-06 1.7E-01 
2.44E-06 2.8E-01 
9.71E-06 l . lE+00 
2.27E-06 2.6E-01 
6.32E-05 7.3E+00 
4.26E-06 4.9E-01 
1.16E-04 1.3E+01 

2.9E-08 6.0E-09 
3.9E-08 5.2E-09 

7.0E-09 1.7E-09 
3.8E-08 5.4E-10 

6.9E-10 2.OE-10 
6.2E-11 1.OE-11 
7.8E-08 2.2E-08 
2.9E-08 3.3E-08 
1.1E-07 2.9E-08 
2.6E-08 1.9E-07 
2.5E-08 1.2E-08 
5.2E-08 7.0E-07 

I FER\CRUZRI\ABQ\SWSLOFW,XLS\6/5/94; 11 :OO PM 

Total Pathway: 1 .OE-06 

Chemical Risk 
lnhalahon of ParticulateslSod 

Compound Conc'n-Air(mRlm3) intake 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

1.00E-08 
5.428-10 
5.10E- 10 
1.07E-09 

1.05E-09 
2.85E-08 

7.40E- 10 

3 .WE- 10 
7.20E-10 
2.04E-08 
7.86E- 10 

6.5E-10 1.5E+01 9.7E-09 
3.5E-11 6.1E-01 2.1E-11 
3.3E-11 6.1E+00 2.OE-10 
6.9E-11 6.1E-01 4.2E-11 
4.8E-11 
6.8E-11 8.4E+00 5.7E-10 
1.8E-09 
1.9E-11 6.1E+00 1.2E-10 
4.7E-11 6.1E-01 2.8E-11 
1.3E-09 
5.1E-11 

Total Pathway: l.lE-01 

Total 

6.0E-09 
5.28-09 
5.4E-10 
1.7E-09 
2 .OE- 10 
1 .OE-1 1 
2.28-08 
3.3E-08 
2.9E-08 

1.2E-08 
7.0E-07 

1.9E-07- 

9.7E-09 
2.1E-11 
2.OE-10 
4.2E-11 

5.7E-10 

1.2E-10 
2.8E-11 

Total Rad + Chem 1.OE-06-1 



TABLE B.3.4-12(a) 
(continued) 

1.23E-07 1.4E-02 
2.07E-06 2.4E-01 
2.52E-06 2.9E-01 
1.43E-06 1.7E-01 
2.44846 2.8E-01 
9.71E-06 l . l E + 0 0  
2 .27846 2.6E-01 
6.32E-05 7.3E+00 
4.26E-06 4.9E-01 
1.16E-04 1.3E+01 U-238 

I Total Pathway: 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h,i)perylene 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indeno( 1,2,3cd)pyrene 

Phenanthrene 
TH-TOTAL 

1.00E-08 6.5E-10 
5.42E-10 3.5E-11 
5.10E-10 3.3E-11 
1.07E-09 6.9E-11 
7.40E-10 4.8E-11 
I.OSE-09 6.8E-11 
2.85E-08 1.8E-09 
3.00E-10 1.9E-11 
7.20E-10 4.7E-11 
2.04E-08 1.3E-09 
7.868-10 5.1E-11 
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I 
Total Pathway: 

Total Rad + Chem I Toful: 1 

0 



TABLE B.3.4-12(b) 
FUTLTRE, OFF-PROPERTY CHILD (PRIVATE OWNERSHIP) 

SOLID W A m  LANDFILL: SURFACE SOIL 
Carcinogenic Risk 

Inhalation of ParticulateslSoiI 
Compound Conch in Air (pCi/m3) intake Risk 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

1.78E-06 
1.16E-06 
1.238-07 
2.07E-06 
2.52E-06 
1.43E-06 
2.44E-06 
9.71E-06 
2.27E-06 
6.32E-05 
4.26E-06 
1.16E-04 

3.78-03 
2.4E-03 
2.6E-04 
4.3E-03 
5.3E-03 
3.0E-03 
5.1E-03 
2.0E-02 
4.8E-03 
1.3E-01 
8.9E-03 
2.4E-01 

2.9E-08 l.lE-10 
3.9E-08 9.5E-11 
3.8E-08 9.8E-12 
7.0E-09 3.OE-11 
6.9E-10 3.7E-12 
6.2E-11 1.9E-13 
7.8E-08 4.OE-10 
2.9E-08 5.9E-10 
l.lE-07 5.2E-10 
2.6E-08 3.5E-09 

5.2E-08 1.3E-08 
2.5E-08 2.2E-10 

I 1 
Total Pathway:. 1.8E-08 

Chemical Risk 
Inhalation of PartlculateslSoil 

Compound 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluotanthene 
Benzo(g ,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno(l,2,3cd)pyrene 

Phenanthrene 
TH-TOTAL 

Conch-Air (mglm3) 
1 .WE48 
5.42E-10 
5.10E-10 
1.07E-09 
7.40E-10 
1.05E-09 
2.85E-08 
3 .WE- 10 
7.20E- 10 
2.04E-08 
7.86E-10 

Intake - 
5.5E-11 
3 .OE- 12 
2.8E-12 
5.9E- 12 
4.1E-12 
5.8E- 12 
1.6E-10 
1.6E-12 
3.9E- 12 
1.1 E-10 
4.3E-12 

g J R i s k  
1.5E+01 8.2E-10 
6.1E-01 1.8E-12 

6.1E+00 1.7E-11 
6.1E-01 3.6E-12 

8.4E+00 4.8E-11 

6.1E+00 1.OE-11 
6.1E-01 2.4E-12 

I FER\CRU2RI\ABQ\SWSLOFRC.XLS\6/5/94; 11 :OO PM 

1 I 
Total Pathway: 9.1E-10 

Total 

1.1 E-10 
9.5E-11 
9.8E- 12 
3.OE-11 
3.7E- 12 
1.9E-13 
4.OE- 10 
5.9E-10 
5.2E-10 
3.5E-09 

1.3E-08 
2.2E- I O  

8.2E- 10 
1.8E-12 
1.7E-11 
3.6E-12 

4.8E-11 

1 .OE-l1 
2.4E- 12 

Total Rad + Chem 1.9E-08 Torul: 1.9E-08 0 



TABLE B.3.4-12@) 
(continued) 

Non-carcinogenic Hazard 

Compound 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conc'n-Air (~Cilm3) RfDo 
1.78E-06 3.7E-03 
1.16E-06 2.4E-03 
1.23E-07 2.68-04 
2.07E-06 4.38-03 
2.52E-06 5.3E-03 
I .43E-06 3.0E-03 
2.44E-06 5.lE-03 
9.718-06. 2.0E-02 
2.278-06 4.88-03 
6.328-05 1.3E-01 
4.268-06 8.9E-03 
1:16E-04 2.4E-01 

I 
Total Pathway: 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 

Dibenzo(a,h)anthracene 
Indeno(l.2.3cd)pyrene 

1.00E-08 6.4E-10 
5.428-10 3.5E-11 
5.10E-10 3.3E-11 
1.07E-09 6.8E-1 I 
7.40E-10 4.7E-11 
1.05E-09 6.7E-11 
2.85E-08 1.8E-09 
3.00E-10 1.9E-11 
7.20E-10 4.6E-1 I 
2.04E-08 1.3E-09 
7.868-10 5.OE-11 

FER\CRU2RI\ABQ\SWSLOFRC,XLS\6/5/94; I 1  :OO PM 

0 

Total Pathway: 

Total Rad + Chem Total: 1 



PU-238 - 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

TABLE B.3.4-12(~) 
FUTURE, OFF-PROPERTY FARMER (FEDERAL OWNERSHIP) 

SOLID W A S E  LANDFILL: SURFACE SOIL 

Total - 
’ 5.87E-08 6.8E-03 2.90E-08 2.OE-10 2.OE-10 

1.7E-10 
1.8E-11 
5.6E-11 
6.6E- 12 
3.4E-13 
7.3E-10 
l.lE-09 

6.3E-09 

2.3E-08 

9.5E-10 

4.1E-10 

3.81E-08 4.4E-03 
4.05E-09 4.7E-04 
6.92E-08 8.0E-03 
8.30E-08 9.6843 
4.72E-08 5.5E-03 
8.03E-08 9.3E-03 
3.20E-07 3.7E-02 
7.46E-08 8.6E-03 
2.08E-06 2.4E-01 
I .40E-07 1.6E-02 
3.81E-06 4.4E-01 

3.90E-08 1.7E-10 
3.80E-08 1.8E-11 
7.00E-09 5.6E-11 
6.90E-10 6.6E-12 
6.20E-ll 3.4E-13 
7.80E-08 7.3E-10 
2.90E-08 l.lE-09 

2.60E-08 6.3E-09 

5.20E-08 2.3E-08 

l.10E-07 9.5E-10 

2.50E-08 4.1E-10 

I I 
Total Pathway: 3.3E-08 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3td)pyrene 

Phenanthrene 
TH-TOTAL 

3.29E- 10 
1.81E-11 
1.68E-11 
3.51E-I1 
2.47E-11 
3.45E-11 
9.39E-10 
9.88E- 12 
2.37E-11 
6.82E- 10 
2.62E-11 

2.1E-ll 
1.2E-12 
1.1 E-12 
2.3E- 12 
1.6E-12 
2.2E-12 
6.1E-11 
6.48-13 
1.5E-12 
4.4E-11 
1.7E-12 

1.5E+01 3.2E-10 
6.1E-01 7.2E-13 

6.1E+00 6.6E-12 
6.1E-01 1.4E-12 

8.4E+00 1.9E-I 1 

6.1E+00 3.9E-12 
6.1E-01 9.4E-13 

3.2E-10 
7.2E- 13 
6.6E- 12 
1.4E-12 

1.9E-11 

3.9E-12 
9.4E-13 

I I 
’ Total Pathway: 3.5E-10 

Total Rad + Chem 3.3E-08 Toral: 3 3E-08 U 
FER\CRUZRI\ABQ\.SWCSOFRP.XL.S\6/5/94; I I :01 PM 



TABLE B.3.4-12(~) 
(continued) 

Non-carcinogenic Hazard 

4.05E-09 4.7E-04 
6.92E-08 8.0E-03 
8.30E-08 9.6E-03 
4.72E-08 5.5E-03 
8.03E-08 9.3E-03 
3.20E-07 3.7E-02 
7.46E-08 8.68-03 
2.088-06 2.4E-01 
1.40E-07 1.6E-02 
3.81E-06 4.4E-01 

Total Pathway: 

Benzo(a)anthracene 
Benzo(a)pyrene ~ 

Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 

Dibenzo(a. h)anthracene 
Indeno( 1.2.3-cd)pyrene 

3.29E-10 2.1E-11 
1.8lE-11 1.2E-12 
1.68E-11 I. 1E-12 
3.51E-11 2.3E-12 
2.47E-11 1.6E-12 
3.45E-11 2.2E-12 
9.39E-10 6.1E-11 
9.88E-12 6.4E-13 
2.37E-11 1.5E-12 
6.82E-10 4.4E-11 
2.628-1 1 1.7E-12 

L 
Total Pathway: 

Total Rad + Chem Total: 1 

FER\CRU2RI\ABQ\SWCSOFRt'.XLS\6/5/94; 1 I :01 PM e- 
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TABLE B.3.4-12(d) 

SOLID WASTE LANDFILL: SURFACE SOIL 
FUTURE, OFT-PROPERTY CHILD (FEDERAL OWNERSHIP) 

Carcinogenic Risk 

I Radiation Risk I 
Inhalation of ParticulateslSoiI 

Compound Conc'n inAir(pCilm3) jt& 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235l236 
U-238 

5.87E-08 1.2E-04 
3.81E-08 8.0E-05 
4.05E-09 8.5E-06 
6.92E-08 1.5E-04 
8.30E-08 1.7E-04 
4.728-08 9.9E-05 
8.03E-08 1.7E-04 
3.20E-07 6.7E-04 
7.46E-08 1.6E-04 
2,.08E-06 4.4E-03 
1.40E-07 2.9E-04 
3.81E-06 8.0E-03 

2.90E-08 3.6E-12 
3.90E-08 3.1E-12 
3.80E-08 3.2E-13 
7.00E09 1.OE-12 
6.90E-IO 1.2E-13 
6.20E-11 6.1E-15 
7.80E-08 1.3E-11 
2.90E-08 1.9E-11 
1.10E-07 1.7E-11 
2.60E-08 l.lE-10 
2.50E-08 7.4E-12 
5.20~-08 4 . 2 ~ - i a  

I I 
Total Pathway: 6.OE-10 

Inhalation of Particulates/Soil 
Compound Conc'n-Air (mglm3) rntake jt& 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

3.29E-10 1.8E-12 1.5E+01 2.7E-11 
1.8lE-11 9.9E-14 6.1E-01 6.OE-14 
1.68E-11 9.2E-14 6.1E+00 5.6E-13 
3.51E-11 1.9E-13 6.1E-01 1.2E-13 
2.47E-11 1.4E-13 
3.45E-11 1.9E-13 8.4E+00 1.6E-12 
9.39E-10 5.1E-12 
9.88E-I2 5.4E-14 6.1E+00 3.3E-13 
2.37E-11 1.3E-13 6.1E-01 7.9E-14 
6.828-10 3.7E-12 
2.62E-11 1.4E-13 

Total Pathway: 3.OE-11 

Total - 
3.6E-12 
3.1E-12 
3.2E- 1 3 
1.OE-12 
1.2E-13 
6.1E-15 
1.3E-11 
1.9E-11 
1.7E-11 
l.lE-10 
7.4E- 12 
4.2E-10 

2.7E-11 
6.OE-14 
5.6E-13 
1.2E-13 

1.6E-12'. 

3.3E-13 
7.9E-14 

Total Rad + Chem 6.2E-10-1 

FER\CRUZRI\ABQ\SWCSOFCP.XL-S\6/5/94; 1 I :02 PM 



TABLE B.3.4-12(d) 
(continued) 

Non-carcinogenic Hazard 

Inhalation of PaniculateslSoil 
Compound Conc'n-Air (pCi/m3) Intake RtD(i) Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

5.87E-08 1.2E-04 
3.81E-08 8.0E-05 
4.05E-09 8.5E-06 
6.92E-08 1.5E-04 
8.30848 1.7E-04 
4.728-08 9.9E-05 

. 8.03E-08 1.7E-04 
3.20E-07 6.7E-04 
7.46E-08 1.6E-04 
2.08E-06 4.4E-03 
1.40E-07 2.9E-04 
3.818436 8.0E-03 

I I 
Total Pathway: 

Benzo(a)anrhracene 

Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 

Dibenzo(a .h)anthiacene 
Indeno( 1.2.3cd)pyrene 

3.29E-10 2.1E-11 
l.8lE-11 1.2E-12 
1.68E-ll l.lE-12 
3.51E-ll 2.2E-12 
2.47E-11 1.6E-12 
3.458-11 2.2E-12 
9.39E-10 6.OE-11 
9.88E-12 6.3E-13 
2.378-11 1.5E-12 
6.82E-10 4.4E-11 
2.62E-11 1.7E-12 

FER\CRU2Rl\ABQ\SWCSOFCP,XLS\6/5/94; 1 I :02 PM a 

Total Pathway: 

Total Rad + Chem Total: 1 



1.32844 2.4E-01 7.8E-10 1.9E-10 
2.88845 5.38-02 1.OE-10 5.3E-12 
1.80E-04 3.3E-01 3.6E-11 1.2E-11 
5.94847 l.lE-03 5.5E-11 6.OE-14 

1.3E-05 2.5E-02 1.30E-11 3.28-13 
3.15E-06 5.88-03 1.7E-IO 9.88-13 
8.688-04 1.6E+00 1.6E-11 2.6E-11 
5.85E-05 l.lE-O1 1.6E-I1 1.7E-12 
1.59843 2.9E+00 2.8E-11 8.2E-11 

Total Pathway: 3.2E-1( 

TABLE B.3.4-13(a) 

SOLID W A m  LANDFILL: BEEF AND MILK @USr AFFECTED) 
Carcinogenic Risk 

FUTURE, OFF-PROF'ERTY FARMER (PRIVATE OWNERSHIP) 

IngestiodMilk 
- Compound Conc'n-Milk (KUL) !ntake SFJoJ Risk 

NP-237 1.38E-06 1.0E-02 . 2.2E-10 2.2E-12 
PU-238 7.67E-09 5.6E-05 2.2E-10 1.2E-14 
PU-2391240 2.33E-09 1.7E-05 2.3E-10 319E-15 
RA-226 2.37E-04 1.7E+00 7.8E-10 1.4E-09 
RA-228 5.22845 3.8E-01 1.OE-10 3.8E-11 
SR-90 9.04E-04 6.6E+00 3.6E-11 2.4E-10 
TH-228 5.05E-07 3.7843 5.5E-11 2.OE-13 
TH-230 1.12E-05 8.2E-02 1.3E-11 l.lE-12 
TH-232 2.628-06 1.9E-02 1.7E-10 3.3E-12 
U-234 2.60E-03 1.9E+01 1.6E-11 3.1E-10 
U-2351236 1.75E-04 1.3E+00 1.6E-11 2.1E-11 
U-238 4.78E-03 3.5E+01 2.8E-11 9.8E-10 

I 
Total Pathway: 3.0E-09 

Chemical Risk I 
Ingestion of Beef 

Arsenic 4.55E-06 4.78-09 1.8E+00 8.28-09 
Compound Conch in Beef(ma/kd m 

Benzo(a)anthracene 3.038-07 3.1E-IO 7.3E-01 2.3E-IO 
Benzo(a)pyrene 7.54E-07 7.7E-10 7.3E+00 5.78-09 
Benzo(b)fluoranthene 1.628-06 1.7E-09 7.3E-01 1.2E-09 
Benzo(g,h.i)perylene 1.4 1 E-05 1.4E-08 

Lead 7.91E-06 8.1E-09 
Dibenzo(a, h)anthracene 2.428-06 2.58-09 7.3E+00 1.8E-08 
lndeno( 1.2.3-cd)pyrene 3.14E-06 3.28-09 7.3E-01 2.4E-09 

Beryllium 3.20E-07 3.3E-10 4.3E+00 1.4E-09 

TH-TOTAL 2.83E-08 2.9E-11 
Phenanthrene 3.27E-08 3.4E-11 

IngestiodMilk 
Compound Conc'n-Milk (mglL) m Risk 

Arsenic 1.36E-07 5.6E-10 1.8E+00 9.8E-10 
Benzo(a)anthracene 9.63E-08 4.OE-10 7.3E-01 2.9E-10 
Benzo(a)pyrene 2.40E-07 9.8E-10 7.3E+00 7.2E-09 
Benzo(b)fluoranthene 5.16E-07 2.1E-09 7.3E-01 1.5E-09 
Benzo(g,h,i)perylene 4.47E-06 1.8E-08 

Lead 6.59E-06 2.7E-08 
Dibenzo(a,h)anthracene 7.68E-07 3.2E-09 7.3E+00 2.3E-08 
Indeno( 1.2.3-cd)pyrene 9.96E-07 4.1E-09 7.3E-01 3.0E-09 

Beryllium 2.88E-10 1.2E-12 4.3E+00 5.1E-12 

TH-TOTAL 2.36E-08 9.7E-11 
Phenanthrene 1 .OSE-08 4.3E-11 

8.48-12 
2.8E- 14 

1 SE-09 
8.9E-15 

4.4E-11 
2.5E-10 
2.6E- 13 
1.4E-12 
4.3E-12 . 
3.3E-10 
2.2E-11 
l.lE-09 

9.2E-09 

1.3E-08 
2.8E-09 

1.4E-09 

4.1E-08 
5.3E-09 

5.2E-10 

I I 
Tota1,Pathway: 3:7E-08 Total Pathway: 3.6E-08 

Total Rad + Chem 3.8E-08 

FER\CRU2Rl\ABQ\SBFOFFFD. XLS\6/6/94; 9: 14 PM 

Total Rad + Chem 3.9E-08-1 

-_- 



TABLE B.3.4-13(a) 
(continued) 

A 

Ingestion of Beef 
Comwund Conc'n inBeef (uC~/J?J Intake Rfi)o 

NP-237 1.52E-05 2.8E-02 
PU-238 3.83E-08 7.0E-05 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
(TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.17E-08 2.1E-05 
1.32E-04 2.4E-01 
2.88E-05 5.3E-02 
1.80E-04 3.3E-01 
5.94E-07 l.lE-03 
1.34E-05 2.5E-02 
3.15E-06 5.8E-03 
8.68E-04 1.6E+00 
5.85E-05 l.lE-O1 
1.59843 2.9E+00 

I 
Total Pathway: 

4.55E-06 4.78-09 3.0E-04 1.6E-05 
Benzo(a)anthracene 3.03E-07 3.1E-10 

7.54E-07 7.7E-10 
Benzo(b)fluoranthene 1.62E-06 1.7E-09 
Benzo(g ,h,i)perylene 1.41E-05 1.4E-08 

3.20E-07 3.3E-10 5.0E-03 6.6E-08 
7.91E-06 8.1E-09 

Dibenzo(a,h)anthracene 2.428-06 2.58-09 
Indeno( 1,2.3-cd)pyrene 3.14E-06 3.2E-09 

3.27E-08 3.4E-11 
2.83E-08 2.9E-11 

Total Pathway: 1.6E-0 

Total Rad + Chem 1.6E-05 

FER\CRU2RI\ABO\SBFOFFFD.XLS\6/6/94; 9: 14 PM 

IngestiodMilk 
Compound Conc'n-Milk(pCilL) RfDo Risk 

NP-237 1.4E-06 1 .OE-02 
PU-238 7 .7849 5.6E-05 
PU-2391240 2 .3849 1.7E-05 
RA-226 2.48-04 1.7E+00 
RA-228 5.2E-05 3.8E-01 
SR-90 9.OE-04 6.6E+00 
TH-228 5.OE-07 3.78-03 
TH-230 l.lE-05 8.28-02 
TH-232 2.68-06 1.9E-02 
U-234 2.6E-03 1.9E+01 
U-2351236 l.8E-04 1.3E+00 
U-238 4.88-03 3.5E+01 

I 
Total Pathway: 

I Hazard 
IngestiodMilk 

ComDound Conc'n-Milk (mg/L) Intake ' RfDo Hazard 
IArsenic 1.4E-07 5.6E-10 3.OE-04 1.9E-0 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1,2,3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

9.6E-08 
2.4E-07 
5.2E-07 
4.5E-06 

6.6E-06 
7.7E-07 
1 .OE-06 
2.4E-08 
l.lE-08 

2.9E- 10 

4.OE-10 
9.8E-10 
2.1E-09 
1.8E-08 
1.2E-12 5.0E-03 2.4E-1 
2.7E-08 
3.2E-09 
4.1E-09 
9.7E-11 
4.3E-11 

Total - 

1.7E-05 

6.6E-08 

I 
Total Pathway: 1.9E-06 

Total Rad + Chem 1 . 9 E - 0 6 7 1 . 8 E - 0 5 1  



TABLE B.3.4-13(a) 
(continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 
Carcinonenic Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
2.2E- 10 
2.3E-10 
7.8E-10 
1 .OE- 10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E- 1 1 
1.6E-11 
2.8E-11 

2.268-01 4.2E+02 1.3E-12 5.4E-10 

I 
Total pathway: 5.4E-1( 

Chem 
Ingestion of Beef 

Compound Conc'n in Beef (mE/kd Risk 
Arsenic 
Benzo( a)anthracene 
Benzo(a)py rene 
Benzo( b) fluoranthene 
Benzo(g. h,i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

1.8E+00 
7.3E-0 1 

7.3E+00 
7.3E-01 

4.3E+00 

7.3E+00 
7.3E-0 1 

1 
Total Pathway: 

.. 
1 

IngestiodMilk 
Compound Conc'n-Milk (pCiIL) Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
2.2E-10 
2.3E- 10 
7.8E- 10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E- 1 1 
2.8E-11 

2.7lE-01 2.OE+03 1.3E-12 2.68-09 

I 
Total Pathway: 2.6E-OS 

Benzo(b)fluoranthene 7.3E-0 1 
Benzo(g, h, i)perylene 

4 3E+00 

Dibenzo(a, h)anthracene 7 3E+00 
Indeno(l.2.3-cd)pyrene 7.3E-01 

Total Pathway. 

Total 
Dust & Groundwater 

- Total Affected 

8.48-12 
2.8E- 14 
8.9E- 15 
1. SE-09 
4.4E-11 
2.5E- 10 
2.6E-13 
1.4E-12 
4.3E-12 
3.3E-10 
2.2E-11 
1.1E-09 

3.1E-09 3.1E-09 

9.2E-09 
5.2E- 10 
1.3E-08 
2.8E-09 

1.4E-09 

Total Rad + Chem 5.4E-10 ' Total Rad + Chem 2.6E-09 

m 
a 
@42 
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TABLE B.3.4-13(a) 
(continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SSR-90 
'TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

Radiatic 

Compound Conc'n in Beef (pCileJ m RfDo Hazard 
Ingestion of Beef 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 2.268-0 1 4.2E +02 

I 
Total Pathway: 

Benzo(b)fluoranthene 

5.OE-03 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

Total Pathway: 

Total Rad + Chem 
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Non-carcinogenic Hazard 
Hazard 

IngestionIMilk 
Compound Conc'n-Milk (pCilL) m R1D(o) 

2.7E-01 2.OE4-03 

Total Pathway: 

Hazard 
IngestiodMilk 

Compound Conc'n-Milk (malL) Intake RfDo Hazard 

5.OE-03 

Arsenic 3.OE-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h, i)perylene 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL. 

Total 
Dust 81 Groundwater 

- Total Affected 

1.7E-05 

6.68-08 

Total Pathway: 

Total Rad + Chem Toral: 1.8E-05 



TABLE B.3.4-13(b) 

SOLID WASTE LANDFILL: BEEF AND MILK (DUST AFFECTED) 
FUTURE, OFF-PROPERTY CHILD (PRIVATE OWNERSHIP) 

Ingestion of Beef 
Compound Conc'n in Beef (pCi1pJ && 

NP-237 1.52845 9.38-04 2.2E-10 2.OE-13 
PU-238 3.83848 2.3E-06 2.2E-10 5.1E-16 
PU-2391240 1.17E-08 7.1E-07 2.3E-10 1.6E-16 
RA-226 1.32E-04 8.0E-03 7.8E-10 6.3E-I2 
RA-228 2.88E-05 1.8E-03 1.OE-10 1.8E-13 
SR-90 1.80E-04 l.lE-02 3.6E-11 4.OE-13 
TH-228 5.94E-07 3.68-05 5.5E-11 2.OE-I5 
TH-230 1.3E-05 8.2E-04 1.30E-11 l.lE-14 
TH-232 3.15846 1.9E-04 1.7E-10 3.3E-14 
U-234 8.688-04 5.38-02 1.6E-11 8.58-13 
U-2351236 5.85E-05 3 .6843 1.6E-1 I 5.78-14 
U-238 1.598-03 9.7E-02 2.8E-11 2.78-12 

Total Pathway: 1.1E-1 

I Chem 
Ingestion of Beef 

Compound 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indeno( 1,2,3cd)pyrene 

Phenanthrene 
TH-TOTAL 

Conc'n in Beef (mglkg) 
4.55E-06 
3.03E-07 
7.54E-07 
1.62E-06 
1.41E-05 
3.20E-07 
7.91E-06 
2.42E-06 
3.14E-06 
2.83E-08 
3.27E-08 

Intake - 
7.2E-10 
4.8E-11 
1.2E-10 
2.6E- 10 
2.2E-09 
5.1E-11 
1.3E-09 
3.8E-10 
5 .OE- 10 
4.5E-12 
5.2E-12 

W R i s k  
1.8E+00 1.3E-09 
7.3E-01 3.5E-11 

7.3E+00 8.7E-10 
7.3E-01 1.9E-10 

4.3E+00 2.2E-10 

7.3E+00 2.8E-09 
7.3E-01 3.6E-10 
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~~ 

Total Pathway: 5.8E-0! 

Total Rad + Chem 5.8E-09 

arcinogenic Risk 

IngestiodMilk 
Compound Conch-Milk (pCi/L) Intake Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
FA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.38E-06 2.0E-03 
7.67E-09 1.1E-05 
2.33E-09 3.3E-06 
2.37E-04 3.4E-01 
5.22E-05 7.5E-02 
9.04E-04 1.3E+00 
5.058-07 7.2E-04 
1.12E-05 I .6E-02 
2.62846 3.7E-03 
2.60E-03 3.7E+00 
1.75E-04 2.5E-01 
4.788-03 6.8E+00 

~ ~~ ~ 

2.2E-IO 4.38-13 
2.2E-10 2.4E-15 
2.3E-10 7.78-16 
7.8E-10 2.6E-10 
1.OE-10 7.5E-12 
3.6E-11 4.6E-11 
5.5E-11 4.OE-14 
1.3E-11 2.1E-13 
1.7E-10 6.4E-13 
1.6E-11 5.9E-11 
1.6E-11 4.OE-12 
2.8E-11 1.9E-IO 

Total Pathway: 5.7E-10 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indeno( 1.2.3cd)pyrene 

Phenanthrene 
TH-TOTAL 

2.40E-07 
5.16E-07 
4.47E-06 

6.59E-06 
7.68E-07 
9.96E-07 
2.36E-08 
1 .O5E-08 

2.88E-10 

8.9E-10 7.3E+00 6.5E-09 
1.9E-09 7.3E-01 1.4E-09 
1.7E-08 

2.5848 
2.9E-09 7.3E+00 2.1E-08 
3.7E-09 7.3E-01 2.7E-09 

l.lE-12 4.3E+00 4.68-12 

8.8E-11 
3.9E-11 

I 1 
Total Pathway: 3.3E-08 

Total 
1- 

6.4E-13 
2.9E-15 
9.38-16 
2.7E- 10 
7.6E-12 
4.7E-11 
4.2E-14 
2.2E-13 
6.7E-13 
6.OE-11 
4.lE-12 
1.9E-10 

2.2E-09 

7.4E-09 
3.OE-10 

1.6E-09 

2.2E- 10 

2.4E-08 
3.1E-09 

a Total Rad + Chem 3.3E-08-[ 



TABLE B.3.4-13(b) 
(continued) 

Non-carcinopenic Hazard 

3.838-08 2 .3846 
1.17E-08 7.1E-07 
1.328-04 8.0E-03 
2.88E-05 1.8E-03 
1 AOE-04 1.1 E-02 
5.94847 3.68-05 
1.34845 8.28-04 
3.15E-06 1.9E-04 
8.68E-04 5.3842 
5.85E-05 3.6E-03 
1.59E-03 9.7E-02 

Total Pathway: 

Benzo(a)anthracene 3.038-07 5.6E-10 
7.54847 I .4E-09 

Benzo(b)fluoranthene 1.628-06 3.0E-09 
Benzo(g,h.i)perylene l.41E-05 2.6E-08 

7.91846 1.5E-08 
Dibenzo(a.h)anthracene 2.42E-06 4.5849 
lndeno( 1,2,3cd)pyrene 3.34E-06 5.8849 

3.208-07 5.9E-IO 5.OE-03 1.2E-07 

2.83848 5.2E-I I 
3.27848 6.IE-ll  

7 .7849 l.lE-05 
2.3E-09 3.3E-06 
2.4E-04 3.4E-01 
5.2E-05 7.5E-02 
9.0E-04 1.3E+00 
5.0E-07 7.28-04 
1.1 E-05 1.6E-02 
2.6E-06 3.7E-03 
2.6E-03 3.7E+00 
1.8E-04 2.5E-01 
4 .8843 6.8E+00 

Total Pathway: 

H 
IngestionlMilk 

Arsenic 1.4E-07 5.9849 3.OE-04 2.0E-0 
Benzo(a)anthracene 9.68-08 4.2E-09 
Benzo(a)pyrene 2.4E-07 1.OE-08 
Benzo(b)fluoranthene 5.2E-07 2.2E-08 
Benzo(g ,h,i)perylene 4.5E-06 1.9E-07 

Lead 6.6E-06 2.9E-07 
Dibenzo(a, h)anthracene 7.7E-07 3.3E-08 
Indeno(I.2.3cd)pyrene 1.0E-06 4.3E-08 
TH-TOTAL 2.48-08 1 .OE-09 

ComDound Conc'n-Milk(mg/L) Intake RfDo 

Beryllium 2.9E-10 1.3E-11 5.0E-03 2.5E-0 

Phenanthrene l.lE-08 4.6E-10 

I I 1  

Total Pathway: 2.88-05 Total Pathway: 2.0E-0 

Total Rad + Chem 2.8B-05 

Total - 

4.8E-05 

1.2E-07 

Total Rad + Chem 2.OE-05(TotuI: 4.8E-051 
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TABLE B.3.4-13(b) 
(continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFEXTH)) 

2.2E-10 
2 3E-10 
7 8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
16E-11 
1.6E- 1 1 
2.8E-11 

2 26E-01 1.4E+Ol 1.3E-12 1.8E-11 

hrcinogenic Risk 
I Risk 

1 IngestionlMilk 
Compound Conc'n-Milk(oCi/L) Risk 

NP-237 
pu-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
TC-99 

2.2E- 10 
2.2E-10 
2.3E- 10 

. 7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E- 11 
1.7E-10 
1.6E-11 
1.6E- 1 1 
2.8E-11 

2.71E-01 3.9E+02 1.3E-12 5.OE-10 

I 
Total Pathway: 1.8E-11 Total pathway: 5 .OE- 1( 

18E+00 
Benzo(a)anthracene 7 3E-01 

7 3E+00 
Benzo(b)fluoranthene 7 3E-01 
Benzo(g,h,i)perylene 

4 3E+00 

Dibenzo(a. h)anthracene 7 3E+00 
Indeno( 1.2.3-cd)pyrene 7 3E-0'1 

Total Pathway: 

Total Rad + Chem 1.8E-11 

IngestionlMilk 
Comuound Conch-Milk (mp;/L) Intake Risk 

krsenic 18E+00 
Benzo(a)anthracene 7 3E-01 
Benzo(a)pyrene 7 3E+00 

Benzo(g, h, i)perylene 
Beryllium 4 3E+00 
Lead 
Dibenzo(a, h)anthracene 7 3E+W 
Indene( 1.2.3-cd)pyrene 7 3E-01 
IR-TOTAL 

aenzo(b)fluoranthene 7 3E-01 

Phenanthrene 

Total 
Dust & Groundwater 

- Total Affected 

6.4E- 13 
2.9E- IS 
9.3E-16 
2,7E- 10 
7.6E-12 
4.7E-11 
4.2E- 14 
2.2E- 13 
6.7E- 13 
6.OE-11 
4.1E-12 
1.9E-10 

5.2E-10 5.2E-10 

2.2E-09 
3 .OE- 10 
7.4E-09 
1.6E-09 

2.2E-10 

2.4~-08 
3. LE49 

Total Pathway: 

4.OE-08 Total Rad + Chem 5.OE-10 
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TABLE B.3.4-13(b) 
(continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 

- 
Chemic 

Ingestion of Beef 
Compound Conc'n in Beef (ma/k& intake RfDo 

Arsenic 3.OE-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h. i)perylene 
Beryllium 5.OE-03 
Lead 
Dibenzo(a. h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

No 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
ITC-99 2 26E-01 1.4E+01 

Total Pathway: 

Total Pathway: 

Total. Rad + Chem 

carcinogenic Hazard 
Hazard .. 

IngestiodMilk 
Compound Conc'n-Milk(pCi/L) Intake RfDo Risk 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
TC-99 2.7E-01 3.9E+02 

I 
Total Pathway: 

L? 

3.OE-04 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g. h. i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

5.OE-03 

Total 
Dust & Groundwater 

- Total Affected 

4.88-05 

1.2E-07 

Total Pathway: 

Total Rad + Chem Toral: 4.88-05 
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TABLE B.3.4-13(c) 

SOLID WASI'E LANDFILL BEEF AND MILK @USr AFFECTED) 
Corcinopenic Risk 

FUTURE, OFF'-PROPERTY FARMER (FEDERAL OWNERSHIP) 

Compound Conc'n inBeef (pCi/k& Intake w @J 
NP-237 5.01E-07 9.28-04 2.2E-10 2.OE-13 
PU-238 1.26E-09 2.38-06 2.2E-10 5.1E-16 
PU-2391240 3.84E-10 7.1E-07 2.3E-10 1.6E-16 
RA-226 4.418-06 8.1E-03 7.8E-10 6.3E-12 
RA-228 9.498-07 1.7E-03 1.OE-10 1.7E-13 

5.96E-06 l.lE-02 3.6E-11 3.9E-13 
I K E 8  1.95848 3.6E-05 5.5E-11 2.OE-15 
TH-230 4.42E-07 8.1E-04 1.3E-11 l.lE-14 
TH-232 1.03E-07 1.9E-04 1.7E-10 3.2E-14 
U-234 2.86E-05 5.2E-02 1.6E-11 8.4E-13 
U-2351236 1.928-06 3.5E-03 1.6E-11 5.7E-14 
U-238 5.238-05 9.68-02 2.8E-11 2.78-12 

" 

2.52E-10 1.9E-06 2.2E-10 4.1E-16 
7.68E-11 5.6E-07 2.3E-10 1.3E-16 
7.93E-06 5.8E-02 7.8E-10 4.5E-11 
1.728-06 1.3E-02 1.OE-10 1.3E-12 
2.98E-05 2.2E-01 3.6E-11 7.9E-12 
1.668-08 1.2E-04 5.5E-11 6.7E-15 
3.69E-07 2.7E-03 1.3E-11 3.5E-14 
8.62E-08 6.3E-04 1.7E-10 1.1E-13 
8.57E-05 6.3E-01 1.6E-11 1.OE-11 
5.77E-06 4.2E-02 1.6E-11 6.8E-13 
1.57844 1.2E+00 2.8E-11 3.2E-11 

Total Pathway: 1.lE-11 Total Pathway: 9.8E-11 

Ingestion of Beef 
Compound Conc'ninBeef (malkg) Intake Risk 

IArsenic 1.50E-07 1.5E-10 1.8E+00 2.7E-10 
Benzo(a)anthracene 1.01E-08' 1.OE-11 7.3E-01 7.6E-12 
Benzo(a)pyrene 2.48E-08 2.6E-11 7.3E+00 1.9E-10 
Benzo(b)fluoranthene 5.32E-08 5.5E-11 7.3E-01 4.OE-11 
Benzo(g,h,i)perylene 4.708-07 4.8E-10 
Beryllium 1.05E-08 1.lE-11 4.3E+00 4.7E-11 

2.61E-07 2.7E-10 
Dibenzo(a,h)anthracene 7.97E-08 8.2E-11 7.3E+00 6.OE-10 
Indeno(l.2.3cd)pyrene 1.03E-07 l.lE-10 7.3E-01 7.7E-11 
ITH-TOTAL 9.46E-10 9.7E-13 

1.09E-09 l.lE-12 

r 
Phenanthrene 

I 
Total Pathway: 1.2E-OS 

IngestionlMilk. 
Comoound Conc'n-Milk(mglL1 w Risk 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

4.49E-09 
3.2 1 E-09 
7.89E-09 
1.69E-08 
1.49E-07 

2.17E-07 
2.53E-08 
3.28E-08 

9.47E- 12 

7.88E-10 
3.5 1 E-10 

1.8E-11 1.8E+00 3.2E-11 
1.3E-11 7.3E-01 9.6E-12 
3.2E-11 7.3E+00 2.4E-10 
7.OE-11 7.3E-01 5.1E-11 
6.1E-10 
3.9E-14 4.3E+00 1.7E-13 
8.9E-10 
1.OE;lO 7.3E+00 7.6E-la 
1.3E-'10 7.3E-01 9.8E-11 
3.2E- 12 
1.4E-12 

Total Rad + Chem 1.2E-09 
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I I 
Total Pathway: 1.2E-09 

Total 

2.8E-13 
9.28-16 
2.9E- 16 
5.2E-11 
1.4E-12 
8.3E- 12 
8.7E-15 
4.6E- 14 
1.4E-13 
1.lE-11 
7.3E-13 
3.5E-11 

3.OE-10 
1.7E-11 
4.2E-IO 
9.1E-11 

4.7E-11 

1.4E-09 
1.8E-10 

Total Rad + Chem 1.3E-09 



TABLE B.3.4-13(~) 
(continued) 

A 

Ingestion of Beef 
Compound Conc'n in Beef (pCi/kg) & Rfi)o 

NP-237 5.01E-07 9.28-04 
PU-238 1.26E-09 2.3846 

RA-226 4.41846 8.1E-03 
RA-228 9.49E-07 I .7E-03 
SR-90 5.96E-06 1 .  I E-02 
TH-228 1.95848 3.6845 
TH-230 4.42847 8.1E-04 
TH-232 I .03E-07 1.9E-04 
U-234 2.868-05 5.28-02 
U-2351236 1.928-06 3.5E-03 
U-238 5.23E-05 9.6842 

I 

PU-239/240 3.848-10 7.1E-07 

Total Pathway: 

-carcinogenic Hazard 
B" 

I IngestionlMilk 
Compound Conc'n-Milk (pCVL) Intake RfDo Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.6848 
2.5E- 10 
7.7E-11 
7.9E-06 
1.7E-06 
3.0E-05 
1.7E-08 
3.7E-07 
8.6E-08 
8.6E-05 
5.88-06 
1.6E-04 

3.48-04 
1.9E-06 
5.6E-07 
5.8E-02 
1.3E-02 
2.2E-01 
1.2E-04 
2.7E-03 
6.38-04 
6.3E-01 
4.2E-02 

1.2E+00 

1 
Total Pathway: 

1 -  Compound Conc'n in Beef (mg/kpJ intake RfDo 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

1.50E-07 1.5E-10 3.&-04 5.IE-07 
1.01E-08 1 .OE-1 1 
2.48E-08 2.6E-11 
5.32E-08 5.5E-11 
4.708-07 4.8E-IO 
1.05E-08 l.lE-11 5.0E-03 2.28-09 
2.61E-07 2.7E-10 
7.97E-08 8.2E-11 
1.03E-07 l.lE-10 
9.46E-10 9.78-13 
1.09E-09 l.lE-12 

Total Pathway: 5.1E-07 

Total Rad + Chem 5.1E-07 

Compound 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Betyllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno(l.2,3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

IngestionlMilk 
Conc'n-Milk (mg/L) 

4.498-09 
3.2 1 E-09 
7.89E-09 
1.69848 
1.49E-07 

2.17E-07 
2.53E-08 
3.28E-08 

9.47E- 1 2 

7.88E-10 
3.5 1 E-10 

- Intake RfDo Hazard 
1.8E-11 3.0E-04 6.1E-01 
1.3E-11 
3.2E-11 
7.OE-11 
6.1E-10 
3.9E-14 5.0E-03 7.8E-1: 
8.9E- 10 
1.OE-10 
1.3E-10 
3.2E-12 
1.4E-12 

I 
Total Pathway: 6.1E-01 

- Total 

5.78-07 

2.2849 

\ob 

Z 
\o 

Total Rad + Chem 6.1E-08)- 

$ 
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TABLE B.3.4-13(c) 
(continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 
Gucinonenic Risk 

I Comuound Conc'n inBeef (DCi/& Intake Risk 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
TC-99 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E- I 1  
1.7E- 10 
1.6E- 11 
1.6E-11 
2.8E-11 

2.26E-01 4.2E+02 1.3E-12 5.4E-10 

I 
Total Pathway. 5 4E-1( 

1.8E+00 
Bem(a)anthracene 7 3E-01 

7.3E+00 
Benzo(b)fluoranthene 7.3E-0 1 
Benzo(g, h,i)perylene 

4 3E+00 

Dibenzo(a. h)anthracene 7 3E+00 
Indeno( 1.2,3-cd)pyrene 7.3E-01 

Total Pathway 

Total Rad + Chem 5.4E-10 
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2.2E- 10 
2.3E- 10 
7 8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E- 1 1 
2 8E-11 

\ 

2.71E-01 2.OE+03 1.3E-12 2.6E-09 

I 
Total Pathway: 2 .6E4  

IngestiodMiik 
Compound Conc'n-Milk ( m a n )  intake Risk 

Arsenic 1.8E+00 
Benzo(a)anthracene 7.3E-0 1 
Benzo(a)pyrene 7.3E+00 

Benzo(g, h,i)perylene 
Beryllium 4.3E+00 
Lead 
Dibenzo(a,h)anthracene 7 3E+00 
Indene( 1.2.3-cd)py rene 7.3E-01 
TH-TOTAL 

Benzo(b)fluoranthene 7 3E-01 

Phenanthrene 

Total Pathway: 

Total 
Dust 81 Groundwater 

- Total Affected ' 

2.8E- 13 
9.2E-16 
2.9E- 16 
5.2E-11 
1.4E-12 
8.3E- 12 
8.7E- 15 
4.6E-14 
1.4E-13 
1.lE-I1 
7.3E-13 
3.5E-11 

3.1E-09 3.1E-09 

1.7E- 1 1 
4.2E-IO 
9.1E- 1 1 

1.8E-10 

3.9E-09 Total Rad + Chem 2.6E-09) Toruf: 3.1E-09 



TABLE B.3.4-13(c) 
(continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 
NG 

Ingestion of Beef 
Compound Conc'n in Beef (pCi/gJ Intake RfDo 

NP-237 

PU-2391240 
RA-226 

pu-238 

RA-228 

TH-228 
SR-90 

TH-230 
TH-232 
U-234 
U-2351236 
u-238 
TC-99 2.26E-01 4.2E+02 

Total Pathway: 

Chemic 
Ingestion of Beef 

Comwund Conc'n in Beef (ma/kg) m RfDo 
Arsenic 3 OE-04 
Benzo(a)anthracene 
Benzo( a)py rene 
Benzo(b)fluoranthene 
Benzo(g, h. i)perylene 
Beryllium 5.OE-03 
Lead 
Dibenzo(a. h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

Total Pathway: 

Total Rad + Chem 

carcinogenic Hazard 

Total Pathway: 

Hazard 
IngestionlMilk 

Compound Conc'n-Milk (ma/L) m RfDo 
Arsenic 3 .OE-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

5.OE-03 
1 

I 
Total Pathway: 

Total 
Dust & Groundwater 

- Total AfTected 

Total Rad + Chem Totol: 
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TABLE B.3.4-13(d) 

SOLID W A S E  LANDFILL: BEEF AND MILK (DUST AFFECTED) 
FUTURE, OFF-PROPERTY CHILD (FEDERAL OWNERSHIP) 

5.96E-06 3.6E-04 3.6E-11 1.3E-14 
1.95E-08 1.2E-06 5.5E-11 6.5E-17 
4.42E-07 2.7E-05 1.3E-11 3.5E-16 
1.03E-07 6.3E-06 1.7E-10 l.lE-15 
2.86E-05 1.7E-03 1.6E-11 2.8E-14 
1.92E-06 1.2E-04 1.6E-11 1.9E-15 
5.23E-05 3.2E-03 2.8E-11 8.9E-14 

I I 
Total Pathway: 3.6E-13 

Compound 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene . 
Benzo(b)fluoranthene 
Benzo(g ,h, i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno(l,2,3cd)pyrene 

Phenanthrene 
TH-TOTAL ' 

Ingestion of Beef 
Conc'n in Beef (mnlkn) Intake 

, 1.50E-07 
1.01E-08 
2.48E-08 
5.32E-08 
4.70E-07 
1 .O5E-08 
2.61 E-07 
7.97E-08 
1.03E-07 

1.09E-09 
9.46E-10 

2.4E-11 
1.6E-12 
3.9E- 12 
8.5E-12 
7.5E-11 
1.7E-12 
4.1E-11 
1.3E-11 
1.6E-11 
1.5E-13 
1.7E-13 

WRisk 
1.8E+00 4.2E-11 
7.3E-01 1.2E-12 

7.3E+00 2.9E-11 
7.3E-01 6.2E-12 

4.3E+00 7.2E-12 

7.3E+00 9.2E-11 
7.3E-01 1.2E-11 

arcinogenic Risk 

IneestionlMilk 
Compound 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conc'n-Milk (pCilL) 
4.56E-08 
2.52E-10 
7.68E-11 
7.93E-06 

2.98E-05 
1.66E-08 
3.69E-07 
8.62E-08 
8.57E-05 
5.77E-06 
1.57E-04 

1.72E-06 

Intake 
6.5E-05 
3.6E-07 
l.lE-07 
l.lE-02 
2.5E-03 
4.3E-02 
2.4E-05 
5.3E-04 
1.2E-04 
1.2E-01 
8.2E-03 
2.2E-01 

WRisk 
2.2E-10 1.4E-14 
2.2E-10 7.9E-17 
2.3E-10 2.5E-17 
7.8E-10 8.8E112 
1.OE-10 2.5E-13 
3.6E-11 1.5E-12 
5.5E-11 1.3E-15 
1.3E-11 6.8E-15 
1.7E-10 2.1E-14 
1.6E-11 2.OE-12 
1.6E-11 1.3E-13 
2.8E-11 6.3E-12 

I I 
Total Pathway: 1.9E-11 

I Chemical Risk 1 
Compound 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

IngestiodMilk 
Conch-Milk (mglL) 

4.49E-09 
3.2 1 E-09 
7.89E-09 
1.69E-08 
1.49E-07 

2.17E-07 
2.53E-08 
3.28E-08 

9.47E-12 

7.88E-10 
3.5 1 E- 10 

m S F ( o )  
1.7E-11 1.8E+00 
1.2E-11 7.3E-01 
2.9E-11 7.3E+00 
6.3E-11 7.3E-01 
5.6E- 10 
3.5E-14 4.3E+00 
8.1E-10 
9.4E-11 7.3E+00 
1.2E-10 7.3E-01 
2.9E-12 
1.3E-12 

2.9E-11 
8.7E-12 
2.1E-10 
4.6E-11 

1.5E-13 

6.9E-10 
8.9E-11 

, L -. .... I I I  I 
Total Pathway: 1.9E-10 Total Pathway: 1.1E-09 
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Total Rad + Chem 1.9E-10 

2.1E-14 
9.6E-17 
3.1E-17 
9.OE-12 
2.5E-13 
1.5E-12 
1.4E-15 
7.2E-15 
2.2E-14 
2 .OE- 12 
1.3E-13 
6.4E- 12 

7.1E-11 
9.9E-12 
2.4E-10 
5.2E-11 

7.3E- 12 

7.8E-10 
1.OE-10 

> 
Total Rad + Chem 1.1E-09 r 

4 

a 
m 
0 
-a 



A 

lngestion of Beef 
ComDound Conc'n in Beef(pCi1kd m RfDo Hazard 

NP-237 5.01E-07 3.1E-05 
PU-238 1.26E-09 7.78-08 

RA-226 4.41E-06 2.78-04 
RA-228 9.498-07 5.8E-05 
SR-90 5.96E-06 3.68-04 
TH-228 1.95E-08 1.2E-06 
TH-230 4 428-07 2.78-05 
TH-232 I .03E-07 6.38-06 
U-234 2.86E-05 1.7E-03 
U-2351236 1.928-06 1.2E-04 
U-238 5.23845 3.2E-03 

PU-2391240 3.848-10 2.38-08 

I 
Total Pathway: 

TABLE 
(continued) 

-carcinogenic Hazard 

Ingestiodhfilk 
Compound Conc'n-Milk (pCilL) RfDo Risk 

NP-237 4.68-08 6.5E-05 
'PU-238 2.5E-IO 3.6E-07 
PU-2391240 7.7E-11 l.lE-07 
RA-226 7.98-06 1.1E-02 
RA-228 1.7E-06 2.5E-03 
SR-90 3.0E-05 4.3E-02 
TH-228 1.7E-08 2.48-05 
TH-230 3.7E-07 5.38-04 
TH-232 8.68-08 1.2E-04 
U-234 8.68-05 1.2E-01 
U-2351236 5.8E-06 8.2E-03 
U-238 1.6E-04 2.2E-01 

total Pathway: 

Arsenic 1.50E-07 2.8E-10 3.OE-04 9.28-07 
Benzo(a)anthracene 1.01E-08 1.9E-11 
Benzo(a)pyrene 2.48E-08 4.6E-11 
Benzo(b)fluoranthene 5.32E-08 9.9E-ll 
Benzo(g, h, i)perylene 4.70E-07 8.7E-10 
Beryllium 1.05E-08 2.OE-11 5.0E-03 3.9E-09 
Lead 2.61~-07 4 . 8 ~ - i o  
Dibenzo(a.h)anthracene 7.97E-08 1.5E-10 
Indeno(l.2.3-cd)pyrene 1.03E-07 1.9E-10 
TH-TOTAL 9.46E-10 1.8E-12 
Phenanthrene 1.09E-09 2.OE-12 

Total Pathway: 9.3E-07 

Total Rad + Chem 9.3E-07 

Arsenic 4.49E-09 2.OE-10 3.0E-04 6.58-07 
Benzo(a)anthracene 3.21E-09 1.4E-10 
Benzo(a)pyrene 7.89E-09 3.4E-10 
Benzo(b)fluoranthene 1.69E-08 7.4E-10 
Benzo(g ,h.i)perylene 1.49E-07 6.5E-09 

Lead 2.17E-07 9.48-09 
Dibenzo(a, h)anthracene 2.53848 l.lE-09 
Indeno( 1.2.3cd)pyrene 3.288-08 1.4E-09 

Beryllium 9.47E-12 4.IE-13 5.0E-03 8.2E-ll 

TH-TOTAL 7.88E-10 3.4E-11 
Phenanthrene 3.51E-10 1.5E-11 

Total Pathway: 6.58-07 

Total - 

1.6E-06 

4.0E-09 

Total Rad + Chem 6.5E-07-T.6E-061 
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TABLE B.3.4-13(d) 
(continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 

Radiat 
1nPrestion of Beef 

NP-237 
PU-238 
PU-2391240 
RA-226 
IRA-228 
SR-90 
TH-228 
ITH-230 

~::::1236 

TH-232 

U-238 
ITC-99 

I . Compound Conc'ninBeef (DCiIpJ Intake = Risk 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1 .7E- 10 
1.6E-11 
1.6E-11 
2.8E-11 

2.26E-01 1.4E+01 1.3E-12 1.8E-11 

Zrcinogenic Risk 

PU-238 

RA-226 
RA-228 

PU-239/240 

SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
2.3E-10 
1.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.71E-01 3.9E+02 1.3E-12 5.OE-10 

H I 

3 Total Pathway: 1.8E-11 Total Pathway: 5 .OE- 1( 

Chemi 
~ 

Ingestion of Beef 
Compound Conc'n in Beef (mglkg Intake = Risk 

krsenic 
Benzo(a)anthracene 

1.8E+00 
7.3E-01 

Benzo(a)pyrene 7.3E+00 
Benzo(b)fluoranthene 7.3E-01 
Benzo(g. h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
[ndeno( 1.2,3-cd)pyrene 

Phenanthrene 
lX-TOTAL 

4.3E+00 

7.3E+00 
7.3E-01 

Total Pathway: 

Total Rad + Chern 1.8E-11 

1 Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 

I Risk 
IngestiodMilk 

Compound Conc'n-Milk (mg/Ll & Risk 
1.8E+00 

13E+00 
7.3E-01 

Benzo(b)fluoranthene 7.3E-01 
Benzo(g,h.i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

4.3E+00 

7.3E+00 
7.3E-01 

I 

Total Pathway: 

Total 
Dust & Groundwater 

- Total Affected 

2.1E-14 
9.6E-17 
3.1E-17 
9.OE-12 
2.5E-13 
1.5E-12 
1.4E-15 
1.2E- 15 
,2.2E-14 
2.OE- 12 
1.3E-13 
6.48-12 

5.2E-10 5.2E- 10 

9.9E- 12 
2.4E-10 
5.2E-11 

1 .OE-10 

9.5E- 10 Total Rad + Chern 5.OE-10 
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TABLE B.3.4-13(d) 
(continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
TC-99 2.26E-01 1.4E+01 

I 
Total Pathway 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

5 OE-03 

Dibenzo(a, h)anthracene 
Indeno( 1,2,3-d)pyrene 

Total Pathway: 

carcinogenic Hazard 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Total Pathway: 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g. h, i)perylene 

5.OE-03 

Dibenzo(a, h)anthracene 
Indendl .2,3-d)pyrene 

Total Pathway: 

Total 
Dust & Groundwater 

- Total Affected 

Total Rad + Chem 

FER\CRU2RRABQ\SBFOFCPW.XLS\6/6/94; 957 PM 

Total Rad + Chem Total: 



TABLE B.3.4-14(a) 
FUTURE, OFF-PROPERTY FARMER (PRIVATE OWNERSHIP) 

SOLID WASIE LANDFILL HOME GROWN PRODUCE @US AFFECTED) 
CARCINOGENIC RISK 

IngestiodVegetables 
Comwund Conc'n-Veg. (pCi/k& - Intake SFJoJ 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

1.03E-06 2.OE+00 
5.69E-07 l . lE+00 
6.08E-08 1.2E-01 
1.248-06 2.4E+00 
1.24E-06 2.4E+00 
1.16E-06 2.3E+00 
1.19E-06 2.3E+00 
4.87E-06 9.6E+00 
1.14E-06 2.2E+00 
3.39E-05 6.7E+01 
2.29E-06 4.5E+00 
6.23E-05 1.2E+02 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
'1.6E-11 
1.6E- 1 1 
2.8E-11 

4.4E- 10 
2.5E- 10 
2.8E-11 
1.9E-09 
2.4E-10 
8.2E-11 
1.3E-10 
1.2E-10 
3.8E-10 
l.lE-09 
7.2E-11 
3.4E-09 

Risk 
IngesuodFruit 

Compound Conch-Fruit (pci/k@ intake Risk 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
IH-228 
IH-230 
M-232 
U-234 
U-235/236 
U-238 

1.03E-06 l . lE+00 
5.68E-07 5.9E-01 
6.08E-08 6.48-02 
1.24E-06 1.3E+00 
1.23E-06 1.3E+00 
1.16E-06 1.2E+00 
1.16E-06 1.2E+00 
4.87E-06 5.1E+00 
1.14E-06 1.2E+00 
3.39E-05 3.5E+01 
2.29E-06 2.4E+00 
6.23E-05 6.5E+01 

2.2E-10 2.4E-10 
2.2E-10 1.3E-10 
2.3E-10 1 SE-11 
7.8E-IO 1 .OE-09 
1.OE-10 1.3E-10 
3.6E-11 4.4E-11 
5.5E-11 6.7E-11 
1.3E-11 6.6E-11 
1.7E-10 2.OE-10 
1.6E-11 5.7E-10 
1.6E-11 3.8E-11 
2.8E-I 1 1.8E-09 

Total Pathway: 8.2E-09 Total Pathway: 413E-09 

IngestiodVegetables 
Intake Risk Compound Conch-Veg. (mg/k& - 

I Arsenic 6.79E-06 7.5E-09 1.8E+00 1.3E-08 
Benzo(a)anthracene 2.86E-07 3.lE-10 7.3E-01 2.3E-10 
Benzo(a)pyrene 2.60E-07 2.9E-10 7.3E+00 2.1E-09 
Benzo(b)fluoranthene 5.42847 6.OE-10 7.3E-01 4.4E-10 
Benzo(g,h,i)perylene 3.65847 4.OE-10 
Beryllium 6.91E-07 7.6E-10 4.3E+00 3.38-09 
Lead 4.92E-05 5.4E-08 
Dibenzo(a.h)anthracene 1.50E-07 1.7E-10 7.3E+00 1.2E-09 
Indeno(l.2.3-cd)pyrene 3.60E-07 4.OE-10 7.3E-01 2.9E-10 

1.02E-05 1.1 E-08 
4.11E-07 4.5E-10 

TH-TOTAL 
Phenanthrene 

6.79E-06 
2.84E-07 
2.59847 
5.37E-07 
3.62 E-07 
6.91E-07 
4.92E-05 
I .49E-07 
3.58847 
1.02E-05 
4.01 E47  

I I 
Total Pathway: 2.1E-08 

Total Rad + Chem 2.9E-08 
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Arsenic ' Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
~Benzo(g,h.i)perylene 
,Beryllium 

Dibenzo(a,h)anthracene 
Indene( 1.2.3-cd)pyrene 

4.0E-09 1.8E+00 6.98-09 
1.7E-10 7.3E-01 1.2E-10 
1.5E-10 7.3E+00 l.lE-09 
3.1E-10 7.3E-01 2.3E-10 
2.1E-10 
4.OE-10 4.3E+00 1.7E-09 
2.9E-08 
8.7E-11 7.3E+00 6.4E-10 
2.1E-10 7.3E-01 1.5E-10 
6.0E-09 
2.3E-10 

I 
Total Pathway: 1.1E-08 

6.8E-1 
3.8E-10 
4.2E-11 
2.9E-09 
3.7E- 10 
1.3E-10 
2 .OE- 10 
1.9E-10 
5.8E-10 
1.6E-09 

5.3E-09 
l .lE-IO 

2.0E-08 

3.2849 
3.5E-10 

6.6E-10 

5.0E-09 

1.8E-09 
4.4E-10 

Total Rad + Chem 1.5E-08 



TABLE B.3.4-14(a) 
(continued) 

..-. 

IngestiodVegetables 
Compound Conch-Vea. (pCilkd m Rfi)o Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1 .OE-06 2.OE+00 
5.7847 l . lE+00 
6.1E-08 1.2E-01 
I .2E-06 2.4E+00 
1.2E-06 2.4E+00 
1.2E-06 2.3E+00 
1.2E-06 2.3E+00 
4.9E-06 9.6E+00 
l.lE-06 2.2E+00 
3.4E-05 6,7E+01 
2.3846 4.5E+00 
6.2E-05 1.2E+02 

I 
Total Pathway: 

6.88-06 
2.9E-07 
2.6E-07 
5.4E-07 
3.78-07 
6.9E-07 
4.9E-05 
1 SE-07 
3.6E-07 
1 .OE-05 
4.1E-07 

ARCINOGENIC HAZARD 

IngestiodFNit 
Compound conc'n-Fmit(pci/kg) RfDlo) Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.03E-06 l . lE+00 
5.68E-07 5.9E-01 
6.08848 6.48-02 
1.24E-06 1.3E+00 
1.238-06 1.3E+00 
1.16E-06 1.2E+00 
1.16E-06 1.2E+00 
4.878-06 5.1E+00 
I .  14E-06 1.2E+00 
3.39E-05 3.5E+01 
2.29846 2.4E+00 
6.23E-05 6.5E+01 

Chemical 
IngestiodVegetables 

Compound Conc'n-Vea. (mglka RfDo Hazard 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anfhracene 
Indene( I .2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

7.5E-09 3.OE-04 2.5845 
3.1E-10 
2.9E-10 
6.OE-10 
4 .OE- 10 
7.6E-10 5.0E-03 1.5E-07 
5.4848 
1.7E-10 
4.OE-10 
l.lE-08 
4.5E-IO 

c 

Total Pathway: 

IngestiodFmit 
Compound Conc'n-FNit(mg/kP,) m RfDo Hazard 

Arsenic 6.79E-06 4.OE-09 3.OE-04 1.3E-05 
Benzo( a)anthracene 2.848-07 1.7E-10 
Benzo(a)pyrene 2.59E-07 I SE-10 
Benzo(b)fluoranthene 5.37E-07 3.1E-IO 
Benzo(g,h,i)perylene 3.628-07 2 1E-10 
IBeryllium 6.91E-07 4.OE-IO 5.0E-03 8.1E-08 
Lead 4.92E-05 2.98-08 
Dibcnzo(a.h)anfhracene 1.49E-07 8.7E-11 
Indeno(l.2.3-cd)pyrcne 3.58847 2.IE-IO 
TH-TOTAL I .02EaS 6.0E-09 
Phenanthrene 4.01E-07 2.3E-10 

I I I  
Total Pathway: 2.5E-05 Total Pathway: 1.3E-05 

Total Rad + Chem 2.5E-05 

Total - 

3.8845 

2.3E-07 

Total Rad + Chem 1.3E-05 
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SOLID WASTE LANDFILL: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

IngestionNegetables 
Compound Conc'n-Ves. (pCilkg) Intake = Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

I 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.94E-04 5.8E+02 1.3E-12 7.5E-1C 

W I 
I I 
u Total Pathway: 7.5E-1C 

LRCINOGENIC RISK 
n Risk 

IngestiodFruit 
Compound Conc'n-Fruit (pCilkd Intake = Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232. 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.94E-04 3.1E+02 1.3E-12 4.OE-1( 

1 
Total Pathway: 4.OE-1( 

in e 

Benzo(a)anthracene Benzo(a)anthracene 7.3E-01 
7.3E+00 

Benzo(b)fluoranthene 7.3E-01 

4.3E+00 

Dibenzo(a.h)anthracene 7.3E + 00 
Indeno(1 ,2,fcd)pyrme 7.3E-01 

Benzo(g,h.i)perylene Benzo(g,h,i)perylene 

Total Pathway: Total Pathway: .c2 

Total Rad + Chem 7.5E-10 Total Rad + Chem 4.OE-10 Toral: 1.2E-09 4.5E-08 

Total 
Dust 81 Groundwate 

mected 

6.8E-10 
3.8E-10 
4.2E-11 
2.9E-09 
3.7E-10 
1.3E-10 
2.OE-10 
1.9E-10 
5.8E-10 
1.6E-09 

5.3E-09 
1.2E-09 1.2E-09 

l.lE-10 

2.0E-08 

3.2E-09 
3.5E-10 

6.6E-10 

5 .OE-09 

1.8E-09 
4.4E-10 
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Nnn . . -. 

TC-99 2.9E-04 5.8E+02 

I 
Total Pathway: 

I Chem 
lngestionNegetables 

Compound Conc'n-Ven. (mnlkg) RfDo 
Arsenic 
Benzo(a)anthracene 
Benzo(a)py rene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anUuacene 
Indcnd I .2.3-cd)pyrcnc 
TH-TOTAL 
Phenanthrene 

3 .OE-04 

5.0E-03 

I 
Total Pathway: 

Total Rad + Chem 

TABLE B.3.4-l4(a) 
(continued) 

QRCINOGENIC HAZARD 

2.94E-04 3.1E+02 

I 
Total Pathway: 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Beryllium 
Lead 
Dibmzo(a,h)anthraccnc 
Indene( I ,2,3sd)pymcnc 

Phenanthrene 
TH-TOTAL 

5.0E-03 

Total Pathway: 

Total 
Dud& Groundwater 

Affected 

3.8E-05 

2.3E-07 

Total Rad + Chem Total: 3.88-05 
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F 
x 
P w 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

TABLE B.3.4-14m) 
FUTURE, OFF-PROPERTY CHILD (PRIVATE OW,RSHJP) 

SOLID WASTE LANDFILL: HOME GROWN PRODUCE @USr AFFECTED) 
CP 

1.5E-10 

1.03E-06 8.6E-02 . 
5.69847 4.8E-02 
6.08848 5.1E-03 
1.248-06 1 .OE-01 
1.24E-06 1 .OE-01 
1.16E-06 9.8E-02 
1.19E-06 1 .OE-01 
4.87E-06 4.1E-01 
1.14E-06 9.6E-02 
3.39E-05 2.9E+00 
2.29E-06 1.9E-01 
6.23E-05 5.2E+00 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E- 10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

1CINOGENlC RISK 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
M-228 
M-230 
M-232 
U-234 
U-2351236 
U-238 

1.03E-06 
5.68E-07 
6.08E-08 
1.24E-06 
1.23E-06 
1.16E-06 
1.16E-06 
4.87E-06 
1.14E-06 
3.39845 
2.29846 
6.23E-05 

1.3E-01 
7.3E-02 
7.8E-03 
1.6E-01 
1.6E-01 
1 SE-01 
1.5E-01 
6.3E-01 
I SE-01 

4.4E+00 
2.9E-01 
8.OE+00 

2.2E-10 2.9E-1 I 
2.2E-10 1.6E-11 
2.3E-10 1.8E-12 
7.8E-10 1.2E-10 
1.OE-10 1.6E-11 
3.6E-11 5.4E-12 
5.5E-11 8.2E-12 
1.3E-11 8.1E-12 
1.7E-10 2.SE-11 
1.6E-11 7.OE-11 
1.6E-11 4.7E-12 
2.8E-11 2.2E-10 

Total Pathway: 3.4E-10 Total Pathway: 5.3E-10 

IngestiodVegetables 
Comoound Conc'n-Veg. (mglkd - Intake Risk 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g , h. i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno(l.2.3-cd)pyrene 

Phenanthrene 
w-TOTAL 

6.79Ed6 
2.86E-07 
2.60E-07 
5.42E-07 
3.65E-07 
6.91E-07 
4.92E-05 
1.50E-07 
3.60E-07 
1.02E-05 
4.11E-07 

1.5E-09 1.8E+00 2.6E-b9 
6.3E-11 7.3E-01 4.6E-11 
5.7E-11 7.3E+00 4.2E-10 
1.2E-10 7.3E-01 8.7E-11 
8.OE-11 
1.5E-10 4.3E+00 6.5E-10 
l.lE-08 
3.3E-11 7.3E+00 2.4E-10 
7.9E-11 7.3E-01 5.8E-11 
2.2E-09 
9.OE-11 

Total Pathway: 4.1E-09 

Total Rad + Chem 4.4E-09 

FER\CRU2RI\ABQ\SVCOFCFD,XLS\6/5/94: 11 :IO PM 

IngestiodFmit 

Arsenic 6.79E-06 2.3E-09 1.8E+00 4.0E-09 
Benzo(a)anthracene 2.84E-07 9.5E-11 7.3E-01 6.9E-11 
Benzo(a)pyrene 2.59E-07 8.7E-11 7.3E+00 6.3E-10 
Benzo(b) fluoranthene 5.37E-07 1.8E-10 7.3E-01 1.3E-10 
Benzo(g,h,i)perylene 3.62E-07 1.2E-10 

Lead 4.92E-05 1.6E-08 
Beryllium 6.91E-07 2.3E-10 4.3E+00 1.0E-09 

Dibenzo(a.h)anthracene 1.49E-07 5.OE-11 7.3E+00 3.7E-10 
Indene( I .2,3-cd)pyrene 3.58E-07 1.2E-10 7.3E-01 8.8E-11 

1.02E-05 3.48-09 
4.01E-07 1.3E-10 

Total Pathway: 6.3E-09 

Total - 
4.8E-11 
2.7E-11 
3 .OE- 12 
2.1E-10 
1.6E-11 
8.9E- 12 
1.4E-11 
1.3E-11 
4.1E-11 
1.2E-10 
7.8E-12 
3.7E-10 

6.6E-09 
1.2E-10 
1 .OE-09 
2.2E-10 

1.6E-09 

6.1E-10 
1.5E-10 

Total Rad + Chem 6.8E-09 



TABLE B.3.4-14(b) 
(continued) 

NONCARCINOGENIC HAZARD 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1 .OE-06 8.68-02 
5.7E-07 4.8842 
6.1E-08 5.1E-03 
1.2E-06 1 .OE-01 
1.2E-06 1 .OE-01 
1.2E-06 9.8E-02 
1.2E-06 1 .OE-01 
4.9846 4. IE-01 
l.lE-06 9.6E-02 
3.4E-05 2.9E+00 
2.38-06 1.9E-01 
6.2E-05 5.2E+00 

Total Pathway: 

IngestiodVegetables 
Compound Conc'n-Vex. (mglkg) & RfDo 

Arsenic 6.8E-06 1.7E-08 3.0E-04 5.8E-0 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h,i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anfhracene 
Indeno(l.2.3-cd)pyrene 

Phenanthrene 

Benzo(a)anthracene 2.9847 7.3E-10 

TH-TOTAL 

2.6E-07 
5.4E-07 
3.7E-07 
6.98-07 
4.9845 
1.5E-07 
3.6847 
1 .OE-05 
4.1E-07 

6.7E-10 
1.4E-09 

1.8E-09 5.0E-03 3.5E-0 
1.3E-07 

9.3E-10 

3.8E-10 
9.2E-10 
2.6E-08 
l.lE-09 

I 
Total Pathway: 5.8E-0 

Total Rad + Chem 5.8845 

FER\CRUZ \ABQ\SVGOFCFD,XU\6/5/94; 11: IO PM 

B) 

IngestiodFNit 
Compound Conc'n-Fmit(pCi/k& RfDo Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.03E-06 
5.68847 
6.08E-08 
1.24E-06 
I .23E-06 
1.16E-06 
1.16E-06 
4.87E-06 
1.14E-06 
3.39E-05 
2.29E-06 
6.23E-05 

1.3E41 
7.3E-02 
7.8E-03 
1.6E-01 
1.6E-01 
1 SE-01 
1.5E-01 
6.3E-01 
1 SE-01 

4.4E+00 
2.9E-01 
8.OE+00 

Total Pathway: 

#I Hazard 
I IneestiodFmit 

Compound Conch-Fmit (mxlkd 
Arsenic 6.79E-06 
Benzo(a)anthracene 2.84E-07 
Benzo(a)pyrene 2.59E-07 
Benzo(b)fluoranthene 5.37E-07 
Benzo(g,h, i)perylene 3.62E-07 
Beryllium 6.9 1 E 4 7  
Lead 4.92E-05 
Dibenzo(a.h)anthracene 1.49E-07 
Indeno(l.2.3-cd)pyrene 3.58E-07 
TH-TOTAL 1.02E-05 
Phenanthrene 4.01E-07 

- Intake RfDo Hazard 
2.7E-08 3.0E-04 8.98-05 
l.lE-09 
1 .OE-09 
2.1E-09 
1.4E-09 , 
2.7E-09 ' 5.0E-03 5.4E-07 
1.9E-07 

1.4E-09 
4.0E-08 
1.6E-09 

5.8E-10 

I 
Total Pathway: 8.9E-05 

Total - 

1 SE-04 

8.9E-07 

Total Rad + Chem 8.9845 



TABLE B.3.4-14m) 
(continued) 

SOLID WASTE LANDFILL: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1 6E-11 
1.6E-11 
2.8E-11 

2.94E-04 2.5E+01 1.3E-12 3.2E-11 

IngestiodFruit 
Compound Conc'n-Fruit (pCilkg) Intake Risk 

NP-237 2.2E-10 
PU-238 2.2E-10 
PU-2391240 2.3E-10 
RA-226 7.8E-10 
RA-228 1.OE-10 
SR-90 3.6E-11 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.6E-11 
U-2351236 1.6E-11 
U-238 2.8E-11 
TC-99 2.94E-04 3.8E+01 1.3E-12 4.9E-1 

I 
Total Pathway: 3.2E-11 Total Pathway: 4.9E-11 

Benzo(a)anthracene Benzo(a)anthracene 

Benzo(b)fluoranthen Benzo(b)fluoranthene 
Benzo(g,h.i)perylene Benzo(g.h,i)perylene 

Dibenzo(a,h)anthracee 
Meno(I.2.3-cd)pyrene 

Total Pathway: Total Pathway: 
'G 
-P 
1 .rd 

FER\CRUZRI\ABQ\SVGOFCFN'.XLS\6/5/94; I 1  : IO PM 

Total 
Dust 81 Gmundwate 

Total Affected 

4.8E-11 
2.7E-11 
3.OE-12 
2.1E-10 
1.6E-11 
8.9E- 12 
1.4E-11 
1.3E-11 
4.1E-11 
1.2E-10 
7.8E-12 
3.7E-10 

8.1E-11 8.1E-11 

6.68-09 

1 .OE-09 
1.2E-10 

2.2E-10 

1.6E-09 

6.1E-10 
1 SE-10 

Total Rad + Chem 3.2E-11 Total Rad + Chem 4.9E-11) Total: 8.1E-11  LIE-^^ 



TABLE B.3.4-14@) 
(continued) 

NOA 

29E-04 25E+O1 

I 
Total Pathway: 

IngestionNegetables 
Compound Conc'n-Veg. (mglkQ RfDo 

Arsenic 3.0E-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Beryllium 
Lead 
Dibcnro(a.h)anthraccnc 
Indcno(l.2.3-cd)pyrcnc 

Phenanthrene 
TH-TOTAL 

5.0E-03 

I 
Total Pathway: 

:AWlNOGENlC HAZARD 

PU-238 
~ ~ - 2 3 9 1 2 4 0  
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 2.94E-04 3.8E+01 

I 
Total Pathway: 

Total Rad + Chem 

FER\CRUZRI\ABO\SVGOFCFW'.XLS\6/5/94; I I : IO PM 

11 Hazard 
IngestiodFruit 

Compound Conc'n-Fruit(malkgJ Intake RfDo Hazard 
Arsenic 3.0E-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Bcnzo(b)fluoranthene 
Benzo(g , h , i)pery lene 
Beryllium 5 OE-03 
Lead 
Dibcnzo(a.h)anUuacmc 
Indmdl.2.3ed)pyrrnc 
TH-TOTAL 
Phenanthrene 

I I ,  
Total Pathway: 

Total 
Dud & Groundwater 

- Total Affected 

1 SE-04 

8.98-07 

Total Rad + Chem Total: 1 SE-04 

1 



TABLE B.3.4-14(~) 
FUTURE OFF-PROPERTY FARMER (FEDERAL OWNERSHIP) 

SOLID W A S E  LANDFILL: HOME GROWN PRODUCE @USr AFFECTED) 
CARCINOGENIC RISK 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 I 

3.39E-08 6.7E-02 
1.87E-08 3.7E-02 
2.00E-09 3.9E-03 
4.14E-08 8.2E-02 
4.08E-08 8.0E-02 
3.84E-08 7.6E-02 
3.93E-08 7.7E-02 
1.61E-07 3.2E-01 
3.74E-08 7.4E-02 
1.12E-06 2.2E+00 
7.52E-08 1.5E-01 
2.05E-06 4.OE+00 

2.2E-10 
2.2E- 10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

I I 

Total Pathway: 2.6E-10 Total Pathway: 1.4E-10 

2.23E-07 2.5E-10 1.8E+00 4.3E-10 
Benzo(a)anthracene 9.54E-09 1.lE-11 7.3E-01 7.7E-12 

8.58E-09 9.4E-12 7.3E+00 6.9E-11 
Benzo(b)fluoranthene 1.78E-08 2.OE-11 7.3E-01 1.4E-11 
Benzo(g,h,i)perylene 1.22E-08 1.3E-11 

2.27E-08 2.5E-11 4.3E+00 l.lE-10 
1.62E-06 1.8E-09 

Dibenzo(a,h)anthracene 4.94E-09 5.48-12 7.3E+00 4.OE-11 
Indene( I .2.3-cd)pyrene 1.19E-08 1.3E-11 7.3E-01 9.5E-12 -. c2 

@ 
- &=i ;--q 

*.- e* 3.42E-07 3.8E-10 'e Phenanthrene 1.37E-08 1.5E-11 

Total Pathway: 6.8E-1( 

Total Rad + Chem 9.4E-10 
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1.5E-11 
8.1E-12 
9.1E-13 
6.4E-11 

2.7E- 12 
4.3E-12 
4.1E-12 
1.3E-11 
3.5E-11 
2.4E- 12 
1.1E-10 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

3.39E-08 
1.87E-08 
2.00E-09 
4.14E-08' 
4.04E-08 
3.83E-08 
3.8 1 E-08 
1.61E-07 
3.74E-08 
1.12E-06 
7.52E-08 
2.05E-06 

3.5E-02 
1.9E-02 
2.1E-03 
4.3E-02 
4.2E-02 
4.0E-02 
4.0E-02 
1.7E-01 
3.9E-02 
1.2E+00 
7.8E-02 
2.1E+00 

2.2E-10 7.8E-12 
2.2E-10 4.3E-12 
2.3E-10 4.88-13 
7.8E-10 3.4E-11 
1 .OE-10 4.2E-12 
3.6E-11 1.4E-12 
5.5E-11 2.2E-12 
1.3E-11 2.2E-12 
1.7E-10 6.6E-12 
1.6E-11 1.9E-11 
1.6E-11 1.3E-12 
218E-11 6.OE-11 

al Risk 
IngestiodFmit 

Compound Conc'n-Fruit(mg/k& & Risk 
Arsenic 2.23847 1.3E-10 1.8E+00 2.3E-10 
Benzo( a)anthracene 9.48E-09 5.58-12 7.3E-01 4.OE-12 
Benzo(a)pyrene 8.52E-09 5.OE-12 7.3E+00 3.6E-11 
Benzo(b)fluoranthene 1.768-08 1.OE-11 7.3E-01 7.5E-12 
Benzo(g , h,  i)perylene 1.21E-08 7.1E-12 
Beryllium 2.278-08 1.3E-11 4.3E+00 5.7E-11 
Lead 1.62E-06 9.5E-10 
Dibenzo(a.h)anthracene 4.91E-09 2.9E-12 7.3E+00 2.1E-11 
Indeno(l.2,3-cd)pyrene 1.18E-08 6.98-12 7.3E-01 5.OE-12 
TH-TOTAL 3.428-07 2.OE-10 
Phenanthrene 1.34E-08 7.88-12 

Total Pathway: 3.6E-1( 

2.2E-11 
1.2E-11 
1.4E-12 
9.7E-11 
4.2E-12 
4.28-12 
6.4E-12 
6.38-12 
1.9E- 1 1 
5.4E-11 
3.6E- 12 
1.7E-10 

6.6E- 10 
1.2E-11 
1.1 E-10 
2.2E-11 

1.6E-10 

6.1E-11 
1 .5E-11 

Total Rad + Chem 5.OE-10 
en 
a 



TABLE B.3.4-14(~) 
(continued) 

NONCARCINOGENIC HAZARD 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

3.39848 
1.87848 
2.00E-09 
4.14E-08 
4.08848 
3.84E-08 
3.93E-08 
1.6lE-07 
3.74E-08 
1.12E-06 
7.52E-08 
2.05846 

6.7E-02 
3.7E-02 
3.9E-03 
8.2E-02 
8.0E-02 
7.6E-02 
7.7E-02 
3.2E-01 
7.4E-02 

2.2E+00 
1 SE-01 

4.OE+00 

Total Pathway: 

I Chen 
IngestiodVegetables 

Compound Conch-Ven. (mdkn) Intake RfDo Hazard 
Arsenic 2.23E-07 2.5E-10 3.OE-04 8.2E-0 
Benzo(a)anthracene 9.54E-09 l.1E-11 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indene( I .2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

8.58E-09 
1.78E-08 
1.22848 
2.27E-08 
1.628-06 
4.948-09 
1.19E-08 
3.42E-07 
1.37E-08 

9.4E- 12 
2.OE-11 
1.3E-11 
2.5E-11 5.0E-03 5.0E-0 
I .8E-09 
5.4E-12 
1.3E-ll 
3.8E-10 
I .5E-11 

1 
Total Pathway: 8.2E-0 

hgestiodFruit 
Compound Conc'n-Fruit(pCilkd Intake RfDo Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

3.39E-08 
1.87E-08 
2.00E-09 
4.148-08 
4.04E-08 
3.83E-08 
3.8 1 E-08 
1.61E-07 
3.74E-08 
1.12E-06 
7.52E-08 
2.05E-06 

3.5E-02 
1.9E-02 
i.lE-03 
4.3E-02 
4.2E-02 
4.0E-02 
4.0E-02 
1.7E-01 
3.9E-02 
1.2E+00 
7.8E-02 
2.1E+00 

I 
Total Pathway: 

11 Hazard 
IngestiodFruit 

Compound Conc'n-hit  (mnlkd Intake RfDo Hazard 
Arsenic 2.23E-07 1.3E-10 3.OE-04 4.3E-07 
Benzo(a)anthracene 9.48E-09 5.5E-12 
Benzo(a)py rene 8.52E-09 5.OE-12 
Benzo(b)fluoranthene 1.768-08 1 .OE-11 
Benzo(g,h,i)perylene 1.21E-08 7.1E-12 
Beryllium 2.27E-08 1.3E-11 5.OE-03 6.6E-I4 
Lead 1.628-06 9.5E-10 
Dibenzo(a.h)anthracene 4.918-09 2.98-12 
Indene( 1.2.3-cd)pyrene 1.18E-08 6.9E-12 
TH-TOTAL 3.42E-07 2.OE-10 
Phenanthrene 1.34848 7.8E-12 

Total Pathway: 4.3E-0' 

1.3E-06 

Total Rad + Chem 8.28-07 

FER\CRU2RI\ABQ\SWVGOFRI'.XLS\6/S/94: I I : I 1  PM 

Total Rad + Chem 4.38-07) Toral: 1.3E-061 



46 
& 
CI CI CI 

P 
W 

4.3E+00 
. 

7.3E+00 
7.3E-01 

a '. . 

Benzo(g,h,i)peryleie 
Beryllium 
Lead 
Dibcnzo(a,h)anthracme 

Ind~l ,2 ,3-cd)pyrcnc 

Phenanthrene 
TH-TOTAL 

TABLE B.3.4-14(~) 
(continued) 

SOLID WASTE LANDFILL HOME GROWN PRODUCE (GROUNDWATER A F F E m D )  
I 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 . 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.948-04 5.8E+02 1.3E-12 7.5E-1( 

Total Pathway: 7.5E-1( 

1.8E+00 
Benzo(a)anthracene 7.3E-01 

7.3E+00 
Benzo@)fluoranthen 7.3E-01 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibcnzo(a.h)anthraccne 

Indcno( I ,2,3-cd)pyrme 
TH-TOTAL 
Phenanthrene 

IRCINOGENIC RISK 

1.OE-10 
3 6E-11 
5.5E-11 
1 3E-11 
1.7E-10 
1 6E-11 
1 6E-11 
2.8E-11 

2.948-04 3.1E+02 1.3E-12 4.OE- 

Total Pathway: 4.OE-10 

1.8E+00 
Benzo(a)anthracene 7.3E-01 

7.3E+00 
Benzo(b)fluoranthene 7.3E-01 

4.3E+00 

7.3E+00 ., 
7.3E-01 ' 

I I I  
Total Pathway: Total Pathway: 

Total 
Dost & Groundvste 

- Total Affected , 

2.2E-11 
1.2E-11 
1.4E-12 
9.7E-11 
4.2E-12 
4.28-12 
6.48-12 
6.38-12 
1.9E-11 
5.4E-11 
3.68-12 
1.7E-10 

1.2E-09 1.2E-09 

6.6E-10 
1.2E-11 
1.1E-10 
2.2E-11 

1.6E-10 

6.1E-11 
1.SE-11 

Total Rad + Chem 7.5E-10 Total Rad + Chem 4.OE-10 Total: , 1.2E-09 2.6E-09 
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TABLE B.3.4-14(c) 
(continued) 

NOA 

IngestionNegetables 
Compound Conc'n-Veg. (pCi/k& Intake RfDo Hazard 

NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 ' 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 2.9E-04 5.8E+02 

I 
Total Pathway: 

Ingestioflegetables 
Compound Conc'n-Veg. (mg/k& RfDo Hazard 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b) fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 

3.0E-04 

5.OE-03 

Dibenzo(a. h)an(hraccne 
Indcno(l.2.3-cd)p~~n~ 
TH-TOTAL 
Phenanthrene 

Total Pathway: 

Total Rad + Chem 

FER\CRUZR \ BQ\SVGOFRPW.XLS\b/S/W; I I:IZ PM 6 

LRCINOGENIC HAZARD 

2.94E-04 3.1E+02 

I 
Total Pathway: 

Benzo(b)fluoranthene 
Benzo(g , h,i)perylene 
Beryllium 
Lead 
Dibmzo(a,h)amhracmc 
w ~ l , z , 3 - @ p F ~  
TH-TOTAL 
Phenanthrene 

5.0E-03 

1 I 
Total Pathway: 

Total 
Dust & Groundwater 

AffeCted 

1.3E-06 

5.0E-09 

- 0  
,N 

Total Rad + Chem Toral: 1.3E-06 Q c h  s z  
$ 
z 



TABLE B.3.4-14(d) 

SOLID WASIX LANDFILL: HOME GROWN PRODUCE @USr AFFECTED) 
FUTURE OFF-PROPERTY CHILD (FEDERAL OWNERSHIP) 

I 

CARCINOGENIC RISK 

I 1  I 

NP-237 
PU-238 
IPU-239/240 
RA-226 
RA-228 

TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

IngesUonlVegetables 
Compound Conc'n-Ven. (mglkg) - Intake @sJc 

Arsenic 2.23E-07 4.9E-11 1.8E+00 .8.6E-11 , Benzo(a)anthracene 9.54849 2.1E-12 7.3E-01 1.5E-12 
Benzo(a)pyrene 8.58E-09 1.9E-12 7.3E+00 1.4E-11 
Benzo(b)fluoranthene 1.78E-08 3.9E-12 .7.3E-01 2.8E-12 
Benzo(g,h,i)perylene 1.22E-08 2.7E-12 
Beryllium 2.27E-08 5.OE-12 4.3E+00 2.1E-11 

~ Lead 1.628-06 3.6E-10 
Dibenzo(a.h)anlhracene 4.94E-09 l.lE-12 7.3E+00 7.9E-12 
lndeno(l.2.3-cd)pyrene 1.19E-08 2.6E-12 7.3E-01 1.9E-12 
h - T O T A L  3.42E-07 7.5E-11 
Phenanthrene 1.37E-08 3.OE-12 

3.39E-08 
I .87E-08 
2.00E-09 
4.14E-08 
4.08E-08 
3.84E-08 
3.93E-08 
1.61E-07 
3.74E-08 
1.12E-06 
7.52E-08 
2.05E-06 

2.8E-03 
1.6E-03 
1.7E-04 
3.5E-03 
3.4E-03 
3.2E-03 
3.3E-03 
1.3E-02 
3.1E-03 
9.4E-02 
6.3E-03 
1.7E-01 

2.2E-LO 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E- 1 1 
2.8E-11 

Risk - 
6.3E-13 
3.5E- 13 
3.9E-14 
2.7E-12 
3.4E-13 
1.2E-13 
1.8E-13 
1.8E-13 
5.3E-13 
1.5E-12 
1.OE-13 
4.88-12 

Compound 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conc'n-Fruit (pCi/kgJ 
3.39E-08 
1.87E-08 
2.00E-09 
4.14E-08 
4.04E-08 
3.83E-08 
3.8 1 E-08 
1.61E-07 
3.74E-68 
1.12E-06 
7.52E-08 
2.05E-06 

Intake 
4.4E-03 
2.4E-03 
2.68-04 
5.3E-03 
5.2E-03 
4.9E-03 
4.9E-03 
2.1E-02 
4.8E-03 
1.4E-01 
9.78-03 
2.6E-01 

- 
2.2E-10 9.6E-12 
2.2E-10 5.3E-13 
2.3E-10 5.9E-I4 
7.8E-10 4.1E-12 
1.OE-10 5.2E-13 
3.6E-11 1.8E-13 
5.5E-11 2.7E-13 
1.3E-11 2.7E-13 
1.7E-10 8.2E-13 
1.6E-11 2.3E-12 
1.6E-11 1.5E-13 
2.8E-11 7.4E-12 

Total Pathway: 1.3ErlO 

Total Rad + Chem 1.5E-10 
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a1 Risk 
I 

Compound Conc'n-Fruit (mnlkgJ 
Arsenic 2.23E-07 
Benzo(a)anthracene 9.48E-09 
Benzo(a)pyrene 8.52849 
Benzo(b)fluoranthene 1.76E-08 
Benzo(g, h,i)perylene 1.2lE-08 
Beryllium 2.278-08 
Lead 1.628-06 
Dibenzo(a.h)anthracene 4.9 1 E-09 
lndeno(l.2.3-cd)pyrene 1.18E-08 
TH-TOTAL 3.42E-07 
Phenanthrene 1.34E-08 

Intake - 
7.5E-11 
3.2E-12 
2.9E-12 
5.9E- 12 
4.1E-12 
7.6E- 12 
5.4E-10 
1.6E-12 
3.9E- 12 
1.1 E-10 
4.5E-12 

*m 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

4.3E+00 

7.3E+00 
7.3E-01 

Risk - 
1.3E-10 
2.3E-12 
2.1E-11 
4.3E- 12 

3.3E-11 

1.2E-11 
2.9E- 12 

Total - 
1.6E-12 
8.7E- 13 
9.88-14 
6.9E-12 
8.6E- 13 
2.9E-13 

. 4.5E-13 
4.4E-13 
1.4E-12 
3.8E-12 
2.6E- 1 3 
1.2E-11 

2.2E-10 
3.88-12 
3.5E-11 
7.2E-12 

5.4E-I 1 

2.OE-11 
4.8E-12 

I 
Total Pathway: 2.1E-1( 

Total Rad + Chem 2.2E-10 



NO! 

Cornpound Conc'n-Vea. (pCilkn) @ RfDo Hazard 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

I 
Total Pathway: 

IngestiodVegetables 
Compound Conch-Vea. (mnlke,) RfDo Hazard 

Arsenic 2.2E-07 5.7E-10 3.0E-04 1.9E-0 
Benzo(a)anthracene 9.5E-09 2.4E-11 
Benzo(a)pyrene 8.6E-09 2.2E-11 
Benzo(b)fluoranthene 1.8E-08 4.5E-11 
Benzo(g,h.i)perylene 1.2E-08 3 1E-11 
Beryllium 2 3E-08 5.8E-I1 5.0E-03 1.2E-0 
Lead 1.6E-06 4.1E-09 
Dtbenzo(a.h)anthracene 4 9E-09 1.3E-11 
Indeno( 1.2.3-cd)pyrene 1.2E-08 3.OE-11 
TH-TOTAL 3.48-07 8.8E-10 
Phenanthrene 1.4E-08 3 5E-11 

I 
Total Pathway: 1.9E-0 

3.48-08 
1.9E-08 
2.0E-09 
4.1E-08 
4.1E-08 
3.88-08 
3.9E-08 
1.6E-07 
3.7E-08 
l.lE-06 
7.5E-08 
2.0E-06 

2.88-03 
1.6E-03 
1.7E-04 
3.5E-03 
3.4843 
3.2E-03 
3.38-03 
1.3E-02 
3.1E-03 
9.48-02 
6.3E-03 
1.7E-01 

Total Rad + Chem 1.9E-06 

TABLE B.3.4-14(d) 
(continued) 

ARCtNOGENlC HAZARD 

IngestiodFmit 
Compound Conc'n-Fmit(pCi/ke,) RfDo 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

3.39E-08 
1.87E-08 
2.00E-09 
4.14E-08 
4.04E-08 
3.838-08 
3.8 1 E-08 
1.61E-07 
3.748-08 
1.12E-06 
7.52E-08 
2.05E-06 

4.4E-03 
2.48-03 
2.6E-04 
5.3E-03 
5.2E-03 
4.9E-03 
4.9E-03 
2.1E-02 
4.8E-03 
1.4E-01 
9.7E-03 
2.6E-01 

Total Pathway: 

11 Hazard 
IngestiodFmit 

Compound Conc'n-Fmit(malke,) RfDo Hazard 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno(l,2,3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

2.23E-07 
9.48E-09 
8.52E-09 
1.768-08 
1.21E-08 
2.27E-08 
1.62E-06 
4.91E-09 
1.18E-08 
3.42E-07 
1.34E-08 

8.7E-10 3.0E-04 2.9E-06 
3.7E-11 
3.3E-11 
6.9E-I 1 
4.7E-11 
8.9E-11 5.0E-03 4.4E-13 
6.3E-09 
1.9E-11 
4.6E-11 
1.3E-09 
5.2E-11 

I 
. Total Pathway: 2.9E-01 

Total Rad + Chem 2.9E-06 

" 4.8E-06 

1.2E-08 
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TABLE B.3.4-14(d) 
(continued) 

SOLID W m E  LANDFILL: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

I 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-IO 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 ' 

2.94E-04 2.5E+01 1.3E-12 3.2E-11 

RCINOGENIC RISK 

Comvound Conc'n-Fruit (pCi/k& Intake 
NP-237 2 2E-10 
PU-238 2.2E-10 
PU-2391240 2.3E-10 
RA-226 7 8E-10 
RA-228 1.OE-10 
~SR-90 3.6E-11 
1TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.6E-11 
U-2351236 1.6E-11 
U-238 2 8E-11 
ITC-99 2.94E-04 3 8E+01 1.3E-12 4.9E-1 

1 I 
Total Pathway: 3.2E-11 Total Pathway: 4.9E-11 

18E+00 
Benzo(a)anthracene 7.3E-01 

7 3E+00 
Benzo(b)fluoranthen 7 3E-01 
Benzo(g,h,i)perylene . 

4 3E+00 

Dibcnzo(a,h)anUuacm 7.3E+00 
7 3E-01 

Total Pathway. 

Total Rad + Chem 3.2E-11 

.. 
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18E+00 
Benzo(a)anthracene 7 3E-01 

73E+00 , 

Benzo(b)fluoranthene 7.3E-01 
Benzo(g.h .i)perylene 

Dibmzo(a.h)anthracmcne 

Indmo(l.2,3-cd)pyrme 

4.3E+00 

7.3E+00 
7.3E-01 

I 
Total Pathway: 

Total 
Dust 81 Groundwater 

- Total Affected 

1.6E-I2 
8.78-13 
9.8E-14 
6.9E-12 
8.6E-13 
2.9E-13 
4.5E-13 
4.4E-13 
1.4E-12 
3.8E-12 
2.6E-13 
1.2E-11 

8.1E-11 8.1E-11 

2.2E-10 
3.8E-12 
3.5E-11 
7.2E-12 

5.4E-11 

2.OE-11 
4.88-12 

Total Rad + Chem 4.9E-11 Total: 8.1E-11 4.5E-10 



TABLE B.3.4-14(d) 
(continued) 

NOE 

IngestionNegetables 
Compound Conc’n-Veg. (pCi/kg) R1D(o) 3 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 2.9E-04 2.5E+01 

Total Pathway. 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Diknzc+%h)anthracme 
Indcno(l.2.3-cd)pyrcne 

Phenanthrene 
TH-TOTAL 

5.0E-03 

I 
Total Pathway: 

Total Rad + Chem 

4RCINOGENIC HAZARD 

2.94E-04 3.8E+01 

Total Pathway: 

at Hazard 
IngestionlFruit 

Compound Conc’n-Fruit(rna/kE) RfDo 
Arsenic 3.0E44 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranihene 
Bemo(g.h.i)perylene 
Beryllium 5 OE-03 
Lead 
Dibnuo(a.h)anthracmc 
Indcno(l.2.3-cd)pyrcm 

Phenanthrene 
TH-TOTAL 

I 
Total Pathway: 

Total 
Dud & Groundwater 

Total Affected 

4.88436 

- 1.2E-08 

Total Rad + Chem Total: 

z > r 

FER\CRU2RI\ABQ\SVGOFCPW,XLS6/5/94; I I: 13 PM 



, e  

Dermal ConractKroundwater 

TABLE B.3.4-lS(a) 
FUTURE, OFF-PROPERTY FARMER (PRIVATE OWNERSHIP) 

SOLID WASTE LANDFILL: GROUNDWATER 

Total 

3.4E-09 

Carcinogenic Risk 

Not applicable 

Total Pathway: 3.4E-09 

IngestiodGroundwater 
Compound Conc'n (mP;/L) Intake Risk 

None identified 

Total Pathway: 

Chemical Risk 
InhalatiodGroundwater 

Compound Intake Risk 

None identified 

Total Pathway: 

Total Rad + Chem 3.4E-09 

Total Pathway: 

Total Rad + Chem 

Total Pathway: - 

Dermal Contact/Groundwater 
Compound Intake SF(derm1 Risk 

None identified 

. Total Pathway: 

Total Rad + Chem I Toral: 3.4E-091 

FER\CRUZRI\ABQ\SWL_OFRF,XLS\6/5/94; 1 I : 14 PM 



IngestiodGroundwater 
Compound Conc'n(pCUL) m RfD(o) Hazard 

NP-231 5.40E-02 2.6E+03 

Total Pathway: 

IngestiodGroundwater 
Comwund Conc'n (malL) m RfD(o) Hazard 

None identified 

I 
Total Pathway: 

Total Rad + Chem 

TABLE B.3.4-15(a) 
(continued) 

SOLID W A S E  LANDFILL: GROUNDWATER 
Nnn-rnrrinnopnir Hnrnrd 

Not applicable II Not applicable 

1' Total Pathway: 
Total Pathway: 

None identified None identified 

Total Pathway: Total Pathway: 

Total - 

Total Rad + Chem Total Rad + Chem 1-1 

FER\CRU2RI\ABQ\SWL-OFRF.XLS\6/5/94; I1:14 PM 

0 



TABLE B.3.4-15(b) 
FUTURE, OFF-PROPERTY CHILD (PRIVATE O W R S H I P )  

SOLID WASI'E LANDFILL GROUNDWATER 
Carcinogenic Risk 

I Commund Conc'n(pCr/L) Intake Elsk I 1 Ingestion/Groundwater I I  InhalationlGroundwater I I  DI 

I I  N@t annlirahlp I 5 . 4 8 4 2  l . lE+02 1.3E-12 1.5E-10 
.. 

I I  I I  
I I I  I I  I 

Total Pathway: 1 SE-10 

Total Pathway: 

Total Rad + Chem 1.5E-10 

FER\CRU2RI\ABQ\SWL-OFRC.XLS\615/94: 1 1  : 15 PM 

Total Pathway: 

Chemical Risk 
InhalationlGroundwater 

Commund Risk 

None identified 

. IngestiodGroundwater 
Compound Conc'n(malL) Risk 

None identified 

Total Pathway: 

Total Rad + Chem 

Total Pathway: 

Dermal ContacdGroundwater 
Compound Intake SF(derm1 

None identified 

Total Pathway: 

Total Rad + Chem -1 

Total 

1.5E-10 



TABLE B.3.4-15@) 
(continued) 

SOLID WASI'E LANDFILL: GROUNDWATER 

Not applicable 

Total Pathway: 

InPediodCroundwater 
Compound Conc'n(mg/L) Intake RfD(o) Hazard 

None identified 

Total Pathway: 

Total Rad + Chem 

FER\CRU2RI\ABQ\SWL-OFRC.XLS\6/5/94; I I : 15 PM e. 

Total Pathway: 

Chemical Hazard 

. None identified 

Total Pathway: 

Total Rad + Chem 

Total Pathway: 

Dennal Contact/Groundwater 
Compound lntake RfD(denn) Hazard 

None identified 

Total Pathway: 

t 

Total Rad + Chem 7 1  



TABLE B.3.4-15(c) 
FUTURE, OFFPROPERTY FARMER (FEDERAL OWNERSHIP) 

SOLID W A m  LANDFILL: GROUNDWATER 

TC-99 5.4E-02 2.6E+03 1.3E-12 3.4E-09 
Not applicable 

I 
. Total Pathway: 3.4E-09 Total Pathway: 

IngestiodGroundwater 
Compound Conc'n(mglL1 m Risk 

None identified 

Total Pathway: 

Chemical Risk 
InhalatiodGroundwateer 

Compound Intake Risk 

None identified 

Total Pathway: 

Total Rad + Chem 3.4E-09 Total Rad + Chem 

FER\CRU2RI\ABQ\SWL-OFRP.XLS\6/5/94: 11: 15 PM 

Dermal ContacJGroundwater r 
I 

Total Pathway: 

Dermal ContacJGroundwater 
Compound Intake SF(derm) Risk 

None identified 

Total Pathway: 

Total Rad + Chem 

Total 

3.48-09 

- 



TABLE B.3.4-15(~) 
(continued) 

SOLID WASlE LANDFILL: GROUNDWATER 

Compound Conc'n (PCIIL) Intake RfD(o) Hazard 
5 40E-02 2.6E+03 

Chemical Hazard 
IngestiodGroundwater InhaIatiodGmundwater 

Compound Conc'n(ma/L) 

None identified None identified 

Total Pathway: Total Pathway: 

Total Rad + Chem Total Rad + Chem 

FER\CRUZRI\ABQ\SWL_OFRP.XL.S\6/5/94; I I :  15 PM 

Total Pathway: 

Dermal ContacdGroundwater 
Cornoound Intake RfD(derm) Hazard 

None identified 

Total Pathway: 

Total Rad + Chem 7 1  



TABLE B.3.4-15(d) 
FUTURE, OFF-PROPERTY CHILD (FEDERAL OWNERSHIP) 

SOLID W A S X  LANDFILL GROUNDWATER 

Not applicable X I  TC-99 5.4E-02 l . lE+02 1.3E-12 1.5E-10 

Total Pathway: 1.5E-10 Total Pathway: Total Pathway: 

IneestiodGroundwater 
Compound Conc'n(mglL) Risk 

None identified 

Total Pathway: 

Chemical Risk 
InhalatiodGroundwater 

Compound !ntake Risk 

None identified 

Total Pathway: 

I Total Rad + Chem 1.5E-10 Total Rad + Chem 

FER\CRUZRI\ABQ\SWL_OFCP.XLS\6/5/94; I I :  16 PM 

Dermal ContadGroundwater 

.Total 

1.5E-10 

Compound Intake SF(derm) Risk 

None identified 

Total Pathway: 

Total Rad + Chem -1 



TABLE B.3.4-15(d) 
(continued) 

SOLID WASIE LANDFILL GROUNDWATER 

Not applicable 

None identified None identified 

//d Total Pathway: Total Pathway: 

Total Rad + Chem Total Rad + Chem 

FER\CRU \ABQ\SWL_OFCP,XLS\6/5194: I1:16 PM db 

Dermal ConfactlGroundwater 
Compound RfDlderm) Hazard 

None identified 

Total Pathway: 

Total Rad + Chem 1-1 
'. 

6 



.. 
FEMP-OU02-6 
January 2 1, 1995 

Table  B.3.4-16 
THIS TABLE INTENTIONALLY LEFT BLANK 

, 

B-111-563 



TABLE 17 
FUTURE, EXPANDED TRESPASSER 

SOLID WASI'E LANDFILL: SURFACE SOIL 
Carcinoaenic Risk 

t Inhalation of ParticulateslSoil I IngestiodSoil 
Compound Conch-Air IpCilm3) Intake SFJi) jtkJ I 1 Compound Conc'n (pCi/& e jtkJ 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

3.57846 1.2E-02 
2.32E-06 7.58-03 
2.46EM 8 . O E q  
4.27846 1.4E-02 
5.04E-06 1.6E-02 
2.87E-06 9.3E-03 
4.888436 1.6E-02 
1.94E-05 6.3E-02 
4.53E-06 1.5E-02 
1.26E-04 4.1E-01 
8.51E-06 2.8E-02 
2.318-04 7.5E-01 

2.9E-08 
3.9E-08 
3.8E-08 
7.0E-09 
6:9E-10 
6.2E-11 
7.88-08 
2.98-08 
l.lE-07 
2.6E-08 
2.5E-08 
5.2848 

3.4E- 10 
2.9E-10 
3.OE-11 
9.7E-11 
1.1E-11 
5.8E-13 
I .2E49 
1.8E-09 
1.6E-09 
l.lE-08 
6.9E- IO 
3.98-08 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-23.51236 
U-238 

1.19E+00 3.9E+Ol 
7.72E-01 2.5E+Ol 
8.20E-02 2.7E+00 

1.40E+00 4.6E+01 
1.68E+00 5.5E+01 
9.55E-01 3.1E+01 

1.63E-f-00 5.3E+01 
6.48E+00 2.1E+02 
1.51E+00 4.9E+01 
4.21E+01 1.4E+03 
2.848+00 9.2E+01 
7.72E-f-01 2.58+03 

2.2E-10 8.5E-09 
2.2E-10 5.5E-09 
2.3E-LO 6.lE-10 
7.8E-10 3.5E-08 
1.OE-10 5.5E-09 
3.6E-11 l.lE-09 
5.5E-11 2.9E-09 
1.3E-11 2.7E-09 
1.7E;lO 8.3E-09 
1.6E-11 2.2E-08 
1.6E-11 1.5E-09 
2.8E-11 7.0E-08 

Total Pathway: 5.6E-08 Total Pathway: 1.6E-07 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g.h.i)petylene 

Dibenzo(a. h)anthracene 
Indene( 1.2.3td)pyrene 

2.00~-08 5 .2~-11  I . ~ E + O I  7 . 8 ~ - i a  
1.12E-09 2.9E-12 6.1E-01 1.8E-12 
1.02E-09 2.68-12 6.1E+00 1.6E-11 
2.13E-09 5.58-12 6.1E-01 3.4E-12 
1.53E-09 4.OE-12 
2.098-09 5.4E-12 8.4E+00 4.5E-ll 
5.70E-08 1.5E-10 
6.00E-10 1.6E-12 6.1E+00 9.5E-12 
3.44849 3.7E-12 6.1E-01 2.3E-12 
4.21E-08 l.lE-10 
1.62E-09 4.2E-12 

Risk 
IngestiodSoil 

Compound Conc'n(mg/kg) Risk 
Arsenic 
lBenzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( I ,2,3td)pyrene 

Phenanthrene 
TH-TOTAL 

6.67E+00 
3.66E-01 
3.40E-01 
7.10E-01 
5.00E-01 
6.98E-01 

1.90E+01 
2.00E-01 
4.80E-0 1 

1.38E+01 
5.3 1E-01 

1.6E-07 1.8E+00 2.8E-07 
8.8E-09 7.3E-01 6.4849 
8.1E-09 7.3E+00 5.9E-08 
1.7E-08 7.3E-01 1.2E-08 
1.2E-08 
1.7E-08 4.3E+00 7.28-08 
4.68-07 
4.88-09 7.3E+00 3.58-08 
1.2E-08 7.3E-01 8.48-09 
3.3E-07 
1.3E-08 

Total Pathway: 8.5E-10 Total Pathway: 4.7E-07 

FER\CRU2 RI\ABQ\S WS LEXTY . XLS\6/6/94; 9: 29 PM e 
Total Rad + Chem 5.7E-08 Total Rad + Chem 6.4E-07 



TABLE B.3.4-17 
(continued) 

4b 
t! 

Radiation R 
Dermal Contact/Soil 

Not applicable 

Total Pathway: 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH1228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

5.3E-01 
3.5E-01 
3.78-02 
6.3E-01 
7.5E-01 
4.3E-01 
7.3E-01 

2.9E+00 
6.8E-01 
1.9E+01 
1.3E+00 
3.5E+01 

4.308-07 2.3E-07 
2.80E-11 9.7E-12 
2.7OE-11 9.9E-13 
6.00E-06 3.8E-06 
2.90E-06 2.2E-06 

5.60E46 4.1E-06 
5.40E-11 1.6E-10 
8.508-06 5.7E-036 

2.40E-07 3.1E-07 
3.60E-08 1.26-0)C 

3.00E-11 5.7E-1C 

a Total Pathway: 1.8E-05 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno(l,2,3cd)pyrene 

Phenanthrene 
TH-TOTAL 

6.4E-09 
5.9E-08 
1.2E-08 

1.4E-06 
6.48-08 7.2E-08 
1.7E-06 

3.5E-08 
8.4E-09 

1.3E-06 
1.5E-06 

I I 
Total Pathway: 3.1E-07 

Not applicable 

- Total 

2.4E-07 
5.8E-09 

3.8E-06 
2.2E-06 
l.lE-09 
4.1E-06 
4.7E-09 
5.8E-06 
3.3E-08 
3.1E-07 
1.4E-06 

6.4E-10 

3.9E-07 
1.3E-08 
1.2E-07 
2.5E-08 

1.4E-07 

7.0E-08 
1.7E-08 

Total Pathway: 

For PAHs and Be, dermal carcinogenic risks assumes 1X the oral carcinogenic risk. 
Total Rad + Chem 3.1E-07 1.8E-05 -1 

FER\CRU2RI\ABQ\SWSLEXW,XLS\6/6l94; 9:29 PM 



TABLE B.3.4-17 
(continued) 

Non-carcinog, 

Inhalation of ParticulateslSoil 
Compound Conch in Air (DCilm3) Intake RfDo Hazard 

NP-237 3.57E-06 1.2E-02 
PU-238 2.32E-06 7.5E-03 
PU-2391240 2.46E-07 8.OE-04 
RA-226 4.27E-06 1.4E-02 
RA-228 5.04E-06 1.6E-02 
SR-90 2.87E-06 9.3E-03 
TH-228 4.88E-06 1.6E-02 
TH-230 1.948-05 6.3E-02 
TH-232 4.538-06 1.5E-02 
U-234 1.268- 4.1E-01 

8.518-06 2.8E-02 
2.31844 7.5E-01 

U-2351236 
U-238 

I 
Total Pathway: 

Benzo(a)anthracene 
1.02E-09 4.28-12 

Benzo(b)fluoranthene 2.13E-09 8.88-12 
Benzo(g,h,i)perylene 1.53E-09 6.38-12 

2.09E-09 8.68-12 
5.70E-08 2.3E-10 

Dibenzo(a.h)anthracene 6.00E-10 2.58-12 
Indeno( 1.2.3cd)pyrene 1.44849 5.9E-12 

4.218-08 1.7E-IO 
1.628-09 6.78-12 

Total Pathway: 

Total Rad + Chem 

FER\CRU2RI\ABQ\SWSLEXTY.XLS\6/6/94: 9:29 PM 

Hazard 

Conch (DCU~) - Intake RtD(o) Hazard Compound 
NP-237 1.19 3.9E+01 
PU-238 0.77 2.5E+01 
PU-2391240 0.08 2.7E+00 
RA-226 1.40 4.6E+OI 
RA-228 1.68 5.5E+Ol 
SR-90 0.96 3.1E+01 
M-228 1.63 5.3E+01 
M-230 6.48 2.'1E+02 
TH-232 1.51 4.9E+01 
U-234 42.10 1.4E+03 
U-2351236 2.84 9.2E+01 
U-238 77.20 2.58+03 

Total Pathway: 

Benzo(a)anthracene 
0.34 1.3E-08 

Benzo(b)fluoranthene . 0.71 2.78-08 
Benzo(g .h, i)perylene 0.50 1.9E-08 

19.00 7.28-07 
Dibenzo(a, h)anthracene 0.20 7.68-09 
Indeno(l,2,3cd)pyrene 0.48 1.8E-08 

13.80 5.38-07 
0.53 2.0E-08 

0.70 2.7E-08 5.0E-03 5.3E-OC 

Total Pathway: 8.5E44 

Total Rad + Chem 8.5844 



TABLE B.3.417 
(continued) 

Non-carc 

Dermal Contact/Soil 

Not applicable 

Total Pathway: 

Chemical H u  
Dermal Contact/Soil 

Intake RfD(derm) Hazard 
Arsenic 9.7E-08 2.9E-04 3.4E-0 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 2.2E-06 
Beryllium 1.0E-07 5.0E-05 2.0E-0 
Lead 2.88-06 
Dibenzo(a, h)anthracene 
Indene( 1.2.3cd)pyrene 
TH-TOTAL 2 .OE-06 
Phenanthrene 2.3E-06 

Compound - 

I Total Pathway: 2.4E-0 

Total Rad + Chem 2.4E-03 

genic Hazard 

PU-239/240 3.7E-02 

U-2351236 1.3E+00 

Total Pathway: 

- Total 

1.2E-03 

2.0E-03 
Not applicable 

Total Pathway: 

FER\CRU2RI\ABQ\SWSLEXTY.XIS\6/6/94; 9:29 PM 



TABLE B.3.4-18(a) 
FUTURE, EXPANDED TRESPASSER 

' S O L D  W A m  LANDFILL SURFACE WATER 

NP-237 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

5.25E-01 l.lE+Ol 2.2E-10 2.5849 
4.86E-02 l . lE+00 7.8E-10 8.3E-10 
5.858-02 1.3E+00 1.OE-10 1.3E-10 

2.30E+00 5.OE+01 3.6E-11 1.8E-09 
1.36E+01 3.OE+02 1.6E-11 4.8E-09 
9.14E-01 2.OE+01 1.6E-11 3.2E-10 

2.50E+01 5.58+02 2.8E-11 1.5E-08 

I I 
Total Pathway: 2.6E-08 

Not applicable 

Total Pathway: 

2.5E-09 
8.3E- 10 
1.3E-10 
1 .8E-09 
4.8E-09 

1 SE-08 
3.2E-10 

46 
cln 
w w U 

Q\ 
00 

Benzo(a)anthracene Benzo(a)anthracene 

Benzo(g,h,i)perylene 5 7E-07 1 1E-11 Benzo(g,h.i)perylene 

Dibenzo(a,h)anthracene 
15E-04 3.1E-09 18E-12 
5.5E-02 11E-06 
73E-02 14E-06 

For PAHs and Be, dermal carcinogenic risks assumes I X  the oral carcinogenic risk 
Total Rad + Chem 5.58-08 Total Rad + Chem 5 8E-09 

3.28-08 
9.8E-11 
3.8E-10 

2.2E-09 
2.3E-IO 

FER\CRUZRI\ABQ\SWSWEXn.XLS\6/5/94; 1 I : 18 PM 



TABLE B.3.4-18(a) 
(continued) 

IngestiodSurface Water 
Compound Conc'n(mglL) intake RfDo 

sd 
Y 

Dermal Contact/Surface Water 
Intake RfD(derm) Hazard Compound - 

4.86E-02 l . lE+00 Not applicable 
5.85E-02 1.3E+00 

2.30E+00 5.OE+01 
1.36E+01 3.OE+02 
9.14E-01 2.OE+01 

2.50E + 01 5.5E+02 

Total Pathway: Total Pathway: 

Arsenic 1.38E-08 2.858-04 4.8E-05 
Benzo(a)anthracene 4.65E-08 
Benzo(a)pyrene 2.67E-08 
Benzo(g ,h,i)perylene 5.19E-08 
Beryllium 2.21E-10 5.00E-05 4.4E-06 
Dibenzo(a, h)anthracene 3.63E-08 
Lead 1 .OSE-ll 
Phenanthrene 2.16E-04 
U-TOTAL 1.24E-06 1.50E-04 8.2E-03 

3.6E-04 

4.78-06 

0 
l.lE-02 

$ 8  

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(g ,h,i)perylene 
Beryllium 
Dibenzo(a, h)anthracene 
Lead 
Phenanthrene 
U-TOTAL 

8.09E-04 
3.38E-06 
1.31E-06 
5.698-07 
1.30E-05 
7.90E-07 
1.54E-04 
5.52E-02 
7.27E-02 

9.4E-08 3.00E-04 3.1E-04 
3.9E-10 
1.5E-10 
6.6E-11 
1.5E-09 5.00E-03 3.0E-07 
9.2E-11 
1.8E-08 
6.4E-06 
8.48-06 3.00E-03 2.8E-03 

I 1 
Total Pathway: 3.1E-03 

FER\CRU2RI\ABQ\SWSWEXTY.XLS\6/5/94; I 1  :I8 PM 

Total Rad + Chem 3.1E-03 

Total - 

-. 
... 



TABLE B.3.4-18@) 
FUTURE, EXPANDED TRESPASSER 

SOLID WASTE LANDFILL SEDIhiENT 

7.3E-01 9.6E-10 
7.3E+00 8.9E-09 

4.3E+00 l.lE-08 
7.3E+00 5.2E-09 

1.19E+00 4.7E+00 2.2E-10 l.0E-09 
Comound Conc'n (~Ci/p;l 

NP-237 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(g.h.i)perylene 
Beryllium 
Dibenz(a.h)anthracene 
Lead 

1.39E+00 5.5E+00 7.8E-10 4.38-09 
1.68E+00 6.6E+00 1.OE-IO 6.6E-10 
9.47E-01 3.7E+00 3.6E-11 1.3E-10 

4.20E+01 1.7E+02 1.6E-11 2.6E-09 
2,8384-00 l.lE+Ol 1.6E-11 1.8E-10 
7.738+01 3.OE+02 ,2.8E-ll 8.5E-09 

Not applicable 

Compound Intake a 
RA-226 9.9EM 6.OEM 5.98-07 
RA-228 1.2E-01 2.9E-06 3.58-07 
SR-90 6.7EM 

U-235I236 2.0E-01 2.4E-07 4.8E-OE 

I NP-237 8.5EM 4.3E-M 3.68481 

U-234 3.OE+00 3.OE-11 9.OE-11 

5.SE+00 3.68-08 2.OE-07 U-238 

I I I  I 
Total Pathway: 1.7E-08 Total Pathway: Total Pathway: 1.2E-06 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(g, h , i)perylene 
Beryllium 
Dibenz(a.h)anthracene 
Lead 
Phenanthrene 
U-TOTAL 

3.7E-01 
3.4E-01 
5.0E-01 
7.0E-01 
2.0E-01 

1.9E+01 
5.3E-01 

2.38+02 

1.3E-09 
1.2E-09 
1.8E-09 
2.58-09 
72E-10 
6.8E-08 
1.9E-09 
8.1E-07 

Phenanthrene 
U-TOTAL 

9.6E-10 
8.98-09 

4.48-07 
2.0E-08 l.lE-08 

5.2E-09 
5.SE-M 
4.68-07 
6.68-06 

I 1  I 
Total Pathway: 6.8848 Total Pathway: 6.28-08 

Not applicable 

Total Pathway: 

Total 

3.88-08 
6.0E-07 
3.5E-M 

2.7E-09 
4.9848 
2.1E-M 

1.3E-10 

7.8E-08 
1.9E-09 
1.8E-08 

2.1E-08 
1 .OE-08 

For PAHs and Be. dermal carcinogenic risk assumes I X  the oral carcinogenic risk. 
Total Rad + Chem 8.5E-08 Total Rad + Chem 6.28-08 Total Rad + Chem 1 . 2 E - 0 6 ) 6 ( T o l a I : 1  
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TABLE B.3.4-18 (continued) 
FUTURE, EXPANDED TRESPASSER 

SOLID WASTE LANDFILL SEDIMENT 

Not applicable 
168E+00 66E+00 
947E-01 37E+00 

4 20E+01 1 7 E + M  
2.838+00 11E+01 
7.738+01 3 OE+02 

Total Papway: Total Pathway: 

3.668-01 
3.40E-01 
5.00E-01 

2.00E-01 
1.90E+01 
5.30E-01 

2.258+02 

6.98~-01 

7.6E-09 
7.1E-09 
1 .OE-08 
1.5E-08 5.0E-03 2.9EM 
4.2E-09 
4.0E-07 
l.lE-08 
4.7E-06 3.0E-03 1.6E-03 

l.lE-07 2 9E-04 4.0E-04 8 6E-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(g.h.i)perylene 2.5E-06 
Beryllium 1.2E-07 5.OE-05 2.4E-C 
Dibenz(a.h)anthracene 
Lead 3.28-06 
Phenanthrene 2.78-06 
U-TOTAL 3.88-05 1.5E-04 2.5E-C 

2.4E-03 

2.6E-01 

I I I  I 
Total Pathway: 2.0E-03 Total Pathway: 2.6E-01 

Total Rad + Chem 2.0E-03 Total Rad + Chem 2.6E-01 Torul: 2.6E-01 
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TABLE B.3.4-19(a) 

SOLID W A m  LANDFILL: SURFACE SOIL 
FUTURE, ON-PROPERTY FARMER @ME VALUES) 

Carcinogenic Risk . 

7.72E-01 3.48+03 2.2E-10 7.58-07 
8.20E-02 3.68+02 2.3E-10 8.3848 

1.40E+00 6.28+03 7.8E-10 4.8E-06 
1.68E+00 7.48+03 1 .OE-10 7.4E-07 
9.55841 4.2E+03 3.6E-11 1.5E-07 

1.63E+00 7.28+03 H E - 1  1 4.0E-07 
6.48E+00 2.9E+04 1.3E-1 I 3.7E-07 
1.51E+00 6.7E+03 1.7E-10 l.lE-06 
4.21E+01 1.9E+05 1.6E-11 3.0E-06 
2.84E+00 1.3E+04 1.6E-11 2.0E-07 
7.72E+01 3.4E+05 2.8E-11 9.5E-06 

Total Pathway: 6.1E-05 Total Pathway: 2.28-05 

6.078-07 3.9E-08 1.5E+01 5.9E-07 
Benzo(a)anlhracene 3.35E-08 2.28-09 6.1E-01 1.3E-09 

3.09E-08 2.0E-09 6.1E+00 1.2E-08 
Benzo(b)fluoranthene 6.468-08 4.2E-09 6.1E-01 2.68-09 
Benzo(g,h.i)perylene 4.58E-08 3.0E-09 

1.738-06 1.1 E-07 
6 358-08 4.1E-09 8.4E+00 3.5E-08 

Dibenzo(a, h)anthracene 1.828-08 1.2E-09 6.1E+00 7.28-09 
lndeno( 1.2.3-cd)pyrene 4.378-08 2.8E-09 6.1E-01 1.7E-09 

1.25846 8.1E-08 
4.86848 3.1E-09 

Total Pathway: 6.58-07 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 

Dibenzo(a. h)anthracene 
Indeno( I .2.3cd)pyrene 

6.67E+00 
3.66E-0 1 
3.40E-01 
7.10E-01 
5.00E-01 
6.98841 

1.90E+01 
2.00E-01 
4.80E-01 

1.38E+01 
5.31E-01 

I .6E-05 
9.0E-07 
8.4E-07 
1.8E-06 
1.2E-06 

, 1.7E-06 
4.7845 
4.9E-07 
1.2E-06 I 

3.48-05 
1.3E-06 

1.8E+00 2.98-05 
7.3E-01 6.6E-07 

7.3E+00 6.1E-06 
7.3E-01 1.3E-06 

4.3E+00 7.4846 

7.3E+00 3.6E-06 
7.3E-01 8.68-07 

I Total Pathway: 4.9E-05 

Total Rad + Chem 6.1E-05 Total Rad + Chem 7.1E-05 



TABLE B.3.4-19(a) 
(continued) 

I ._ . . .. . I 

Not applicable 

Total Pathway: . 

ogenic Risk 

3.2E+01 2.80E-11 9.OE-10 

5.8E+01 6.00E-06 3.58-04 
7.OE+01 2.90E-06 2.0E-04 

6.8E+01 5.60E-06 3.8E-04 

6.3E+01 8.50E46 5.3E-04 
2.7E+02 5.40E-11 1.5E-08 

1.7E+03 3mE-11 5.28-08 
U-235/236 1.2E+02 2.40E-07 2.8E-05 

3.2E+03 3.60E-08 1.2E-04 

Total Pathway: 1.6E-03 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g .h,i)perylene 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indeno(l,2,3cd)pyrene 

Phenanthrene 
TH-TOTAL 

5.3E-07 1.8E+00 9.7E-07 
6.6E-07 
6.1E-06 
1.3E-06 

1.2E-05 
5.5E-07 7.4E-06 
1 SE-05 

. 3.6E-06 
8.6E-07 

l.lE-05 
1.3E-05 

/ 

Not applicable 

- Total 

2.3E-05 
l.lE-06 
1.2E-07 
3.5E-04 . 
2.0E-04 
1 SE-07 
3.8E-04 
2.4846 
5.4E-04 
1 5e-05 
2.9E-05 
1.7E-04 

3 .OE-05 
1.3E-06 
1.2E-05 
2.6E-06 

1 SE-05 

7.2E-06 
1.7E-06 

Total Pathway: 

1.6E-031-i 



TABLE B.3.4-19(a) 
(continued) 

Non-carcinogt 

I 
Total Pathway: 

Inhalation of PaniculateslSoil 
ComDound Conc'n-Air (malm31 Intake RfDo 

Arsenic 6.078-07 3.9E-08 
Benzo(a)anthracene 3.35E-08 2.2849 
Benzo(a)pyrene 3.098-08 2.0E-09 
Benzo(b)fluoranthene 6.46E-08 4.2E-09 
Benzo(g,h.i)perylene 4.58848 3.0E-09 
Beryllium 6.35E-08 4.1E-09 
Leid 1.738-06 I .  lE-07 
Dibenzo(a.h)anthracene 1.82E-08 I .2E-09 
Indene( 1.2.3-cd)pyrene 4.378-08 2.88-09 
TH-TOTAL 1.25E-06 8.1E-08 
Phenanthrene 4.86848 3.1E-09 

1.08E-04 1.3E+01 
7.03E-05 8.1E+00 
7.468-06 8.6E-01 
1.78E-04 2.1E+O1 
1.53E-04 1.8E+01 
8.69E-OS l.OE+Ol 
1.488-04 1.7E+01 
5.89E-04 6.8E+01 
1.38E-04 1.6E+01 
3.838-03 4.4E+02 
2.58E-04 3.OE+01 
7.028-03 8.1E+02 

Total Pathway: 

Total Rad + Chem 

:Hazard 

1.40 6.2E+03 
1.68 7.48+03 
0.96 4.2E+03 
1.63 7.2E+03 
6.48 2.9E+04 

' 1.51 6.7E+03 
42.10 1.9E+05 
2.84 1.3E+04 

77.20 3.4E+05 

I .  

Total Pathway: 

Ird 
IngestiodSoil 

Compound Conc'n (mg/k& RtD(o) Hazard 
4rsenic 6.67 1.6E-05 3.OE-04 5.5E-0): 
Benzo( a)anthracene 0.37 9.0E-07 
Benzo(a)pyrene 0.34 8.4847 
Benzo(b)fluoranthene 0.71 1.8E-06 
Benzo(g,h.i)perylene 0.50 1.2E-06 
Beryllium 0.70 1.7E-06 5.0E-03 3.4EO 
Lead 19.00 4.78-05 
D ibenzo( a, h)anth racene 0.20 4.9847 
[ndeno( I .2,3id)pyrene 0.48 1.2E-06 
M-TOTAL 13.80 3.48-05 
Phenanthrene 0.53 1.3E-06 

Total Pathway: 5.5E-0: 

Total Rad + Chem 5.5E-02 
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TABLE B.3.4-19(a) 
(continued) 

Non-car1 

Dermal ContactlSoil 

d 

Not applicable 

? 
7 
U 

‘ V I  
4 
VI 

Total Rad + Chem 1.3E-02 

Total Pathway: 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 1.2E-05 

5.5E-07 5.0E-05 l.lE-02 
1 SE-05 

Dibenzo(a,h)anthracene 

1.1E-05 
1.3E-05 

Total Pathway: 1.3E-0): 

PU-239/240 3.4E+00 

U-235/236 1.2E+02 

Total Pathway: 

5.7E-02 

l.lE-02 
Not applicable 

Total Pathway: 

FER\CRU2RI\ABQ\SWSLONRF.XLS\6/5194; 1 I :20 PM 



TABLE B.3.4-19(b) 
FUTURE, ON-PROPERTY CHILD 

SOLID WASTE LANDFILL: SURFACE SOIL 
Carcinogenic Risk 

1.19E+OO 5.OE+02 2.2E-10 l.lE-07 
7.72E-01 3.2E+02 2 2E-IO 7.1E-08 
8.20E-02 3.4E+01 2.3E-10 7.9E-09 

1.40E+OO 5 9E+02 7.8E-10 4.68-07 
1.68E+OO 7.1E+02 1.OE-10 7.1E-08 
9.55E-01 4.OE+02 3.6E-11 1.4E-08 

1.63E+OO 6.8E+02 5 SE-11 3.88-08 
6.48E+OO 2.78+03 1.3E-11 3.5848 
1.51E+OO 6.3E+02 1.7E-10 l.lE-07 
4.21E+01 1.8E+04 16E-I1 2.8847 
2.84E+OO 1.2E+03 1.6E-11 1.9E-08 
7.72E+01 3.2E+04 2.8E-I1 9.1E-07 

Total Pathway: 1.1 E46  Total Pathway: 2 1E-06 

Inhalation of ParticulateslSoil I I  IngestiodSoil 
Compound Conc'n-Air(mnlm3) Risk I I Compound Conc'n (mglkp,) m 

I I I  

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1.2.3-cd)pyrene 

i Phenanthrene 
TH-TOTAL 

I 

6.07E-07 3.3E-09 1.5E+01 5.0E-08 
3.35E-08 1.8E-10 6.1E-01 l.lE-10 
3.09E-08 1.7E-10 6.1E+OO 1.0E-09 
6.46E-08 3.5E-10 6.1E-01 2.2E-10 
4.58E-08 2.5E-10 
6.35E-08 3.5E-10 8.4E+OO 2.9E-09 
1.73E-06 9.5E-09 
1.82E-08 1.OE-10 6.1E+OO 6.1E-10 
4.37E-08 2.4E- IO 6.1 E 4  1 1 SE- 10 
1.25E-06 6.8E-09 

6.67E+OO 
3.66E-01 
3.40E-01 
7.10E-01 
S.OOE-O1 
6.98E-01 

I .90E+01 
2 .WE4 1 
4.80E-01 

I .38E+01 
5.3 1E-01 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g .h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1.2.3-cd)pyrene 
TH-TOTAL 

7.3846 1.8E+OO l.3E-05 
4.0E-07 7.3E-01 2.98-07 
3.78-07 7.3E+OO 2.7E-0)C 
7.8E-07 7.3E-01 5.7E-07 
5.58-07 
7.6E-07 4.3E+00 3.3E-0t 
2.1E-05 
2.2E-07 7.3E+OO 1.6E-OC 
5.3E-07 7.3E-01 3.8E-07 
1 SE-05 
5.8E-07 

Total Rad + Chem 1.2E-06 Total Rad + Chem 2.48-05 
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TABLE B.3.4-19(b) 
(continued) 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 

~ SR-90 
TH-228 
TH-230 
TH-232 

~ U-234 
'U-2351236 
U-238 

I E U 

Y 

Cln 
4 
4 

. -. 

Carcinogenic Risk 

Not applicable 

Dermal ContactlSoil I I  External RadiatiodSoil I I Compound Intake !t&c 
3.7E+00 
2.4E+00 
2.6E-01 

4.4E+00 
5.2E+00 
3.OE+00 
5.1E+00 
2 .OE + 01 
4.7E+00 
1.3E+02 
8.9E+00 
2.4E +02 

4.308-07 1.6E-06 
2.8OE-11 6.7E-11 
2.70E-11 6.9E-12 
6.00E-06 2.6E-05 
2.908-06 1.5E-05 

5.60E-06 2.8E-05 

8.50E-06 4.0E-05 

2.408-07 2.1E-06 
3.608-08 8.7846 

5.40E-11 l.lE-09 

3.00E-11 3.9E-09 

Total Pathway: 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

Dibenzo(a, h)anthracene 
Indeno( 1.2.3-cd)pyrene 

7.3E-08 1.8E+00 1.3E-07 
2.9E-07 
2.7E-06 
5.7E-07 

1.6E-06 
7.6E-08 3.3E-06 
2.1E-06 

1.6E-06 
3.8E37 

1 SE-06 
1.7E-06 

Total Pathway: 9.0E-06 

Total Rad + Chem 9.0E-06 

T O ~ ~ I  Pathway: 1.2- 

External RadiatiodSoil 
Compound Intake !t&c 

Not applicable 

Total 

1.7E-06 
7.7E-08 
8.5E-09 
2.7E-05 
1 SE-05 
1.4E-08 ~ 

2.9E-05 ' 
7.2E-08 
4.0E-05 
5.0E-07 
2.2846 
1 .OE-05 

- 

1.3E-05 
5.9E-07 
5.4E-06 
l.lE-06 

6.6E-06 

3.2E-06 
7.7E-07 ' 

Total Pathway: 

1.2E-04-1 
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TABLE B.3.4-19(b) 
(continued) 

TH-TOTAL 
Phenanthrene 

Non-carcinogc 

Inhalation of ParticulateslSol 
Compound Conch in Air (~Cdm3) Intake RfDo 

NP-237 1.08E-04 2.3E-01 
PU-238 7.03E-05 1.5E-01 
PU-239/240 7.46E-06 1.6E-02 
RA-226 1.78E-04 3.7E-01 
RA-228 1.53E-04 3.2E-01 
SR-90 8.698-05 1.8E-01 
TH-228 1.488-04 3.1E-01 
~ ~ - 2 3 0  5.89E-04 1.2E+00 
TH-232 1.38E-04 2.9E-01 
U-234 3.83E-03 8.OE+00 
U-2351236 2.58E-04 5.4E-01 
U-238 7.02E-03 1.5E+01 

ic Hazard 

Ingestion/Soil 
Conch (pCi/P;r - Compound Intake RfD(o) Hazard 

NP-237 * 1.19 5.OE+02 
PU-238 0.77 3.2E+02 
PU-2391240 ' 0.08 3.4E+01 
RA-226 1.40 5.9E+02 
RA-228 1.68 7.1E+02 
SR-90 0.96 4.OE+02 
TH-228 1.63 6.8E+02 
TH-230 6.48 2.78+03 
TH-232 1.51 6.38+02 . 
U-234 42.10 1.8E+04 
U-235/236 2.84 1.2E+03 
U-238 77.20 3.2E+04 

Total Pathway: Total Pathway: 

3.9E-08 
2.1E-09 
2.0E-09 
4.1E-09 
2.9E-09 
4.1E-09 
l.lE-07 
1.2E-09 
2.8E-09 
.8 .OE-08 
3.1E-09 

6.07E-07 
3.358-08 
3.09E-08 
6.46848 
4.58E-08 
6.358-08 
1.738-06 
1.82E-08 
4.378-08 
1.258-06 
4.86E-08 

I 
Total Pathway: 

knenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3cd)pyrene 

Phenanthrene 
TH-TOTAL 

6.67 
0.37 
0.34 
0.71 
0.50 
0.70 

19.00 
0.20 
0.48 

13.80 
0.53 

8.5E-05 
4.7E-06 
4.3E-06 
9.1E-06 
6.4E-06 
8.98-06 
2.4E-04 
2.68-06 
6.1E-06 
1.8E-04 
6.8E-06 

3.0E-04 2.8E-01 

5.OE-03 1.8E-03 

1 
Total Pathway: 2.9E-01 

Total Rad + Chem 

FER\CRU2RI\ABQ\SWSLONRC.XLS\6/5/94: 1 I :21 PM 

Total Rad + Chem 2.9E-01 



.- 

TABLE B.3.4-19@) 
(continued) 

Non-car 

Not applicable 

Total Pathway: 

Haz; 

Compound 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

Dermal ContacVSoil 
- Intake RfD(derm) Hazard 

8.5E-07 2.9E-04 3.0E-03 

1.9E-05 
8.9E-07 5.0E-05 1.8E-02 
2.48-05 

1.8E-05 
2 .OE-05 

Total Pathway: 2.1E-02 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

ogenic Hazard 

3.7E+00 
2.4E+00 
2.6E-01 

4.4E+00 
5.2E+00 
3.OE+00 
5.1E+00 
2.OE + 0 1 
4.7E+00 
1.3E+02 
8.9E+00 
2.4E + 02 

I 
Total Pathway: 

External RadiatiodSoiI 
Compound Intake RfDo Hazard 

For PAHs and Be, dermal carcinogenic risks assumes IX the oral carcinogenic risk. 

Total Rad + Chem 2.1E-02 

FER\CRU2RI\ABQ\SWSLONRC.XIS\6/5/94; 11 :21 PM 

Not applicable 

Total Pathway: 

- Total 

2.9E-01 

2.0E-02 



TABLE B.3.4-20(a) 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 
SOLID WASTE LANDFILL GROUNDWATER 

Carcinopenic Risk 

... 

Compound Conc'n(pCi/L) Intake Risk 
TC-99 6.1E-01 3.OE+04 1.3E-12 3.9E-08 

Not applicable 

Total Pathway: 3.9E-08 Total Pathway: 

I Chemical R i s h  

None identified 

I 
Total Pathway: 

1 InhalatiodGroundwater 

None identified 

Total Pathway: 

Total Rad + Chem 3.9E-08 Total Rad + Chem 

Total Pathway: 

Chemlcal Rlsk 
Dermal ContactlGroundwater 

Compound lntake SF(derm) Risk 

None identified 

Total Pathway: 

Total Rad + Chem 

Total 

3.9E-08 

-1 
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TABLE B.3.4-20(a) 
(continued) 

SOLID WASlE LANDFILL: GROUNDWATER 

Non-carcinogenic Hazard 

Not applicable Not applicable 

Total Pathway: Total Pathway: Total Pathway: 

None identified None identified 

Total Pathway: Total Pathway: 

Total Rad + Chem Total Rad + Chem 

FER\CRU2RI\ABQ\SWL-ONRF.XLS\6/5/94; I I :22 PM 

Dermal Contact/Groundwater 
Compound Intake RfD(derm) Hazard 

None identified 

Total Pathway: 

Total Rad + Chem 7 



TABLE B.3.4-20@) 
FUTURE, ON-PROPERTY CHILD 

SOLID WASIE LANDFILL GROUNDWATER 
Carcinogenic Risk 

Not applicable 

' Total Pathway: 1.7E-09 Total Pathway: 

IngestiodGroundwater InhalatiodGroundwater 
Compound Conc'n(rngIL1 Risk 

None identified 

Total Rad + Chem 1.7E-09 Total Rad + Chem 

Dermal ContacUGroundwater I 
1 

Total Pathway: 

Compound Intake SF(derm) Risk 1 

1.7E-09 

Total Pathway: 

Total Rad + Chem -1 
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TABLE B.3.4-20(b) 
(continued) 

SOLID WASI’E LANDFILL: GROUNDWATER 

Not applicable 

Total Pathway: 

InmAiodGroundwater 
Compound Conc‘n (mglL) !ntake RfD(o) Hazard 

None identified 

Total Pathway: 

Total Rad + Chem 

Total Pathway: 

Chemical Hazard 
b 

InhalatiodGmundwater 
Compound Intake RfDo 
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None identified 

Total Pathway: 

Dermal Contact/Gmundwater 
Compound Intake RfD(derm) Hazard 

None identified 

Total Pathway: 

Total Rad + Chem 

Total Pathway: 

Total Rad + Chem 



TABLE B.3.4-2 1 (a) 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

SOLID WASTE LANDFILL: HOME GROWN PRODUCE @USr AFFECTED) 

U-234 
U-2351236 . 

CARCINOGENIC RISK 

5.09E-03 1.OE+04 
1.49E-05 2.9E+01 

8.99E-04 1.8E+03 
1.08E-03 2.1E+03 
1.02E-01 2.OE+05 
5.92E-05 1.2E+02 
2.36E-04 4.6E+02 
5.49E-05 l.lE+02 
7.21E-02 1.4E+05 
4.86E-03 9.68+03 
1.32E-01 2.68+05 

1.588-06 3.1E+00 

2.2E- 10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E- 1 i 
1.3E-I 1 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.2E-06 
6.4E-09 

1.4E-06 
2.1E-07 
7.2E-06 
6.48-09 
6.0E-09 
1.8E-08 
2.3846 
1 SE-07 
7.3846 

7.2E-10 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

5.10E-03 5.3E+03 
1.60E-05 1.7E+01 
1.70E-06 1.8E+00 
9.01E-04 9.48+02 
1.07E-03 l.lE+03 
1.02E-01 l . lE+05 
5.99845 6.2E+01 
2.458-04 2.68+02 
5.72E-05 6.OE+01 
7.21E-02 7.5E+04 
4.87E-03 5.1E+03 
1.32E-01 1.4E +Q5 

2.2E-10 1.2E-06 
2.2E-10 3.78-09 
2.3E-10 4.1E-10 
7.8E-10 7.38-07 
1.OE-10 l.lE-07 
3.6E-11 3.8E-06 
5.5E-11 3.4E-09 
1.3E-I 1 3.38-09 
1.7E-10 l.0E-08 
1.6E-11 1.2E-06 
1.6E-ll 8.1E-08 
2.8E-11 3.9E-06 

I 

Total Pathway: 2.1E-05 Total Pathway: l.lE-05 

Benzd(b)fluoranthene 
Benzo(g.h,i)perylene 

Dibenzo(a.h)anlhracene 
Indene( 1.2.3-cd)pyrene 

1.71E-02 
3.25E-03 
1.68E-03 
3.41 E-03 
5.48E-04 
4.48E-04 
7.32E-02 
3.69E-04 
1.25E-03 
5.02E-04 
2.01 E-02 

1.9E-05 1.8E+00 3.3E-05 
3.6E-06 7.3E-01 2.6E-06 
1.8E-06 7.3E+00 1.3E-05 
3.8E-06 7.3E-01 2.7E-06 
6.0E-07 
4.98-07 4.3E+00 2.1E-06 
8.1E-05 
4.1E-07 7.3E+00 3.0E-06 
1.4E-06 7.3E-01 1 .OE-06 
5.5847 
2.2E-05 

Total Pathway: 5.8E-0: 

enzo(b)fluoranthene 
enzo(g. h,i)perylene 

Dibcnzo(a.h)anlhracenc 
Indene( I .2.3-cd)pyrenc 

1.71E-02 
3.228-03 
1.678-03 
3.39E-03 
5.458-04 

.4.49E-04 
7.338-02 
3.67E-04 
1.248-03 
5.23E-04 
1.96E-02 

1 .OEM 1.8E+00 1.8E-05 
1.9E-06 7.3E-01 1.4E-06 
9.78-07 7.3E+00 7.1E-06 
2.0E-06 7.3E-01 1.4E-06 
3.28-07 
2.6E-07 4.3E+00 1.1E-06 
4.38-05 
2.1E-07 7.3E+00 1.6E-06 
7.38-07 7.3E-01 5.3E-07 
3.1E-07 
l.lE-05 

Total Pathway: 3.1E-05 

Total - 
3.4E-06 
1 .OE-08 
l.lE-09 
2.1E-06 
3.2847 
l.lE-05 
9.9E-09 
9.48-09 
2.98-08 
3.58-06 
2.38-07 
l.lE-05 

5.1 E-05 
4.0E-06 
2.1E-05 
4.2E-06 

3.3846 

Total Rad + Chem 7.9E-05 Total Rad + Chem 4.28-05 
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TABLE B.3.4-21(a) 

(continued) 

NO? 

1.5E-05 2.9E+01 
1.6E-06 3.1E+00 
9.0E-04 1.8E+03 
l.lE-03 2.1E+03 
l.OE-O1 2.OE+05 
5.9E-05 1.2E+02 
2.48-04 46E+02 
5.58-05 l . lE+02 
7.2E-02 1.4E+05 
4.9E-03 9.6E+03 
1.3E-01 2.6E+05 

Total Pathway: 

Arsenic 1.7E-02 1.9E-05 3.0E-04 6.3E-0 
Benzo(a)anthracene 3.2E-03 3.6846 
Benzo(a)pyrene 1.7E-03 1.8E-06 
Benzo(b)fluoranthene 3.4E-03 3.88-06 

Beryllium 4.5E-04 4 9E-07 5.0E-03 9.9E-0 
Lead 7.3E-02 8 IE-05 
Dibenzo(a .h)anthracene 3.78-04 4.1E-07 
Indene( I ,2.3-cd)pyrene 1.3E-03 1.4E-06 
TH-TOTAL S.OE-04 5.5E-07 
Phenanthrene 2.0E-02 2.2845 

Benzo(g,h.i)perylene 5.5E-04 6.OE-07 

Total Pathway: 6.3E-02 

Total Rad + Chem 6.3E-02 

ARCINOGENIC HAZARD 

5.10E-03 5.3E+03 
1.60E-05 1.7E+01 
1.70E-06 1.8E+00 
9.01E-04 9.48+02 
1.07E-03 l.lE+03 
1.02E-01 l.lE+05 
5.99E-05 6.2E+01 
2.458-04 2.6E+02 
5.72845 6.OE+Ol 
7.21E-02 7.5E+04 
4.87E-03 5.1E+03 
1.32E-01 1.4E+05 

I 
Total Pathway: 

11 

I IneestiodFruit 

I Compound Conc'n-Fmit(mE/kg) Intake RfDo Hazard 
1.71E-02 1.0E-05 
3.22E-03 1.9E-06 
1.678-03 9.7E-07 
3.398-03 2.OE-b6 
5.45E-04 3.2E-07 
4.49E-04 2.6E-07 
7.33E-02 4.3E-05 ' 

3.678-04 2.1E-07 
1.24503 7.3E-07 
5.23E-04 3.1E-07 
1.96E-02 .l.lE-05 

I 

Total Pathway: 3.3E-0: 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Indeno(l.2.3-cd)pyrene . 

Phenanthrene 
TH-TOTAL 

3.0E-04 3.3E-02 

5.0E-03 5.2E-05 

Total - 

, 

9.6E-02 

1 SE-04 

Total Rad + Chem 3.3E-02 
i 
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TABLE B.3.4-21(a) 

8.5E-09 

(continued) 
SOLID WASTE LANDFILL: HOME GROWN PRODUCE (GROUNDWATER AFFECl'ED) 

CARCINOGENIC RISK 

PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.2E-10 
2.3E-10 
7.8E-IO 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-I I 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

3.328-03 6.5E+03 1.3E-12 

2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-1 I 

3.328-03 3.5E+03 1.3E-12 4.5E-0S 

I 

Total Pathway: 8.5E-09 Total Pathway: 4.5E-0S 

Benzo(b)fluoranthen Benzo(b)fluoranthene 7.3E-01 
Benzo(g,h.i)perylene , Benzo(g,h.i)perylene 

4.3E+00 

Dibnuo(a.h)anhacene Dikn.zo(a,h)anthraccnc 7.3E+00 
lndcno(l.2.3-cd)pyrcnc W~nO(l.2.3-cd)pyrrn~ 7.3E-01 

1 
Total Pathway: Total Pathway: 

Total 
Dust & Gruundwate 

- Total AffeCted 

3:4E-06 
1 .OE-08 
l.lE-09 
2.1E-06 
3.2E-07 
1.1E-05 
9.9E-09 
9.4E-09 
2.9E-08 
3.5E-06 
2.3847 
l.lE-05 

I .3E-08 1.3E-08 

5.1E-05 
4.0E-06 
2.1E-05 
4.2E-06 

3.3846 

4.58-06 

Total Rad + Chem 8.5E-09 
% &  
mz z > 

r 

Total Rad + Chem 4.5E-09 Torol: 1.3E-08 1.2E-04 
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TABLE B.3.4-2l(a) 
(continued) 

NOE 

. IngestionNegetables 
Compound Conc'n-Vea. (pCi/k.@ Intake RfDo Hazard 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
TC-99 

Total Pathway: 

3.3E-03 6 S E  + 03 

Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 

Dibcnzda,h)mthracm 

Total Pathway. 

5.0E-03 

Total Rad + Chem 
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QRCINOGENIC HAZARD 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
TC-99 3.32E-03 3.5E+03 

I 
Total Pathway: 

11 Hazard 
Ingestioflruit 

Compound Conc'n-Fruit (ma/k& Intake RfDo Hazard 
Arsenic 3.0E-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 5 .OE-03 
Lead 
Dibenzda,h)anthracene 

Meno(L2.3-cd)pyrme 
TH-TOTAL 
Phenanthrene 

I 

Total 
Dud & Groundwater 

- Total Affected 

9.6E-02 

1 SE-04 

Total Pathway: 

Total Rad + Chern Toral: 9.6E-02 



TABLE B.3.4-21@) 
FlWURF,, ON-PROPERTY CHILD 

SOLID W A m  LANDFILL: HOME GROWN PRODUCE (DUST AFFECTED) 

I 

CARCINOGENIC RISK 

I I  I 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

5.09E-03 4.38+02 
1.498-05 I .2E+00 
1.58E-06 1.3E-01 
8.99E-04 7.5E+01 
1.08E-03 9.1E+01 
1.02E-01 8.68+03 
5.92E-05 5.OE+00 
2.36E-04 2.0E+Ol 
5.49E-05 4.6E+00 
7.21E-02 6.1E+03 
4.86E-03 4.1E+02 
1.32E-01 l . lE+04 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

9.4E-08 
2.7E-10 
3.1E-11 
5.9E-08 
9.1E-09 
3.1E-07 
2.7E-10 
2.6E- 10 
7.8E- 10 
9.7E-08 
6.5E-09 
3.1E-07 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

5.10E-03 6.5E+02 
1.60E-05 2.1E+00 
1.70E-06 2.2E-01 
9.01E-04 1.2E+02 
1.07E-03 1.4E+02 
1.02E-01 1.3E+04 
5.99E-05 7.7E+00 
2.45E-04 3.2E+01 
5.728-05 7.4E+00 
7.218-02 9.38+03 
4.87E-03 6.3E+02 
1.32E-01 1.7E+04 

- 

2.2E-10 1.4E-07 
2.2E-10 4.5E-10 
2.3E-10 5.OE-11 
7.8E-10 9.OE-08 
I.OE-IO 1.4~~18 
3.6E-11 4.7E-07 
5.5E-I 1 4.2E-IC 
1.3E-11 4.1E-1C 
1.7E-10 1.2E-0S 
1.6E-11 1.5E-07 
1.6E-11 1 .OE-Ot 
2.8E-11 4.8E-0; 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

Dibcnzo(a. h)anthraccne 
Indeno(l.2.3-cd)pyrene 

1.71E-02 
3.25E-03 
1.68E-03 
3.41E-03 
5.488-04 
4.48E-04 
7.328-02 
3.69E-04 
1.258-03 
5.02E-04 
2 .O 1 E-02 

3.8E-06 1.8E+00 6.68-06 
7.1E-07 7.3E-01 5.28-07 
3.78-07 7.3E+00 2.78-06 
7.5E-07 7.3E-01 5.5E-07 
1.2E-07 
9.8E-08 4.3E+00 4.2E-07 
1.6E-05 
8.1E-08 7.3E+00 5.98-07 
2.7E-07 7.3E-01 2.0E-07 
l.lE-07 
4.4E-06 

I 
Total Pathway: 1.2E-0: 

Total Rad + Chem 1.2E-05 
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1.71E-02 5.7E-06 1.8E+00 1.0E-05 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 

Dibenzo(a.h)anhraccne 
Indcno(l.2.3-cd)pyrcnc 

3.22E-03 
1.67E-03 
3.39E-03 
5.45E-04 
4.49E-04 
7.338-02 
3.67E-04 
1.248-03 
5.238-04 
1.96E-02 

l.lE-06 7.3E-01 7.98-07 
5.6E-07 7.3E+00 4.1E-06 

1.8E-07 
1.5E-07 4.3E+00 6.5E-07 
2.5E-05 
1.2E-07 7.3E+00 9.0E-07 
4.2E-07 7.3E-01 3.0E-07 
1.8E-07 
6.6E-06 

l.lE-06 7.3E-01 8.3E-07 

I 
Total Pathway: 1.8E-05 

Total - 
2.4E-07 
7.3E-10 
8.1E-11 
1 5e-07 
2.3E-08 
7.88-07 
7 .OE- 10 
6.7E-10 
2.0E-09 
2.5E-07 
1.7E-08 
7.9E-07 

1.7E-05 
1.3E-06 
6.8E-06 
1.4E-06 

l.lE-06 

1 SE-06 
5 .OE-07 

Total Rad + Chem 1.9E-05 



TABLE B.3.4-21@) 
(continued) 

NOA 

Comwund Conch-Vea. (DCi/k& H d  
NP-237 5.1E-03 4.3E+02 
PU-238 1.5E-05 1.2E+00 
PU-2391240 1.6E-06 1.3E-01 
RA-226 9.0E-04 7.5E+01 
RA-228 l.lE-03 9.1E+01 
SR-90 I.OE-01 8.6E+03 
M-228 5.9E-05 5.OE+00 
M-230 2.48-04 2.OE+01 
M-232 5.5E-05 4.6E+00 
U-234 7.28-02 6.1E+03 
U-2351236 4.98-03 4.1E+02 
U-238 1.3E-01 l.lE+04 

Total Pathway: 

'A 

!!! 
- 'CINOGENIC HAZARD 

Compound Conc'n-Fmit(Ki/k& RfDo 
NP-237 5.10E-03 6.5E+02 
PU-238 1.60E-05 2.1E+00 
PU-2391240 1.70E-06 2.2E-01 
RA-226 9.01E-04 1.2E+02 
RA-228 1.07E-03 1.4E+02 
SR-90 1.02E-01 1.3E+04 
M-228 5.99E-05 7.7E+00 
M-230 2.45E-04 3.2E+01 
M-232 5.72E-05 7.4E+00 
U-234 7.21E-02 9.3E+03 
U-2351236 4.87E-03 6.3E+02 
U-238 1.32E-01 1.7E+04 

1 

Total Pathway: 

Chemical Hazard 
Ingestion/Vegetables 

Compound Conc'n-Vea. (malkd & RfDo 
IngestionlFNit 

Compound Conch-Fmit (mglkd & Rfi)o Hazard 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h,i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indene( I ,2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

1.7E-02 
3.2E-03 
1.7E-03 
3.4E-03 
5.5E-04 
4.5E-04 
7.3E-02 
3.78-04 
1.3E-03 
5.0E-04 
2.0E-02 

4.4E-05 3.0E-04 1.5E-01 
8.3E-06 
4.3E-06 
8.7E-06 
1.4E-06 
l.lE-06 5.0E-03 2.3E-04 
1.9E-04 
9.4E-07 
3.2E-06 
1.3E-06 
5.lE-05 

Total Pathway: 1.5E-01 

Total Rad + Chem 1.5E-01 

Arsenic 
Benzo(a)anthracene 
,Benzo(a)pyrene , 

Benzo(b)fluoranthene 
Benzo(g ,h,i)perylene 
Beryllium 

~ Lead 
Dibenzo(a.h)anthracene 
'Indene( 1.2.3-cd)pyrene 

Phenanthrene 

1.71E-02 
3.22E-03 
1.67E-03 
3.39E-03 
5.45E-04 
4.49E-04 
7.33E-02. 
3.678-04 
1.24E-03 
5.23E-04 
1.96E-02 

6.7E4.5 3.0E-04 2.2E-01 
1.3E-05 
6.58-06 
1.3E-05 
2.1E-06 
1.8E-06 5.0E-03 3.5E-04 
2.9E-04 
1.4E-06 
4.9E-06 , 

2.0E-06 
7.7845 

~~ 

T X l  Pathway: 2.2E-61 

Total - 

3.7E-01 

5.8E-04 

Total Rad + Chem 2.2E-01 
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TABLE B.3.4-21m) 
(continued) 

' SOLID WASTE LANDFILL: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-ll 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

3.32E-03 2.8E+02 1.3E-12 3.6E 

PU-238 
~ ~ - 2 3 9 ~ 4 0  
RA-226 

, RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
~ - 2 3 m 3 6  
U-238 
TC-99 

2.2E- 10 
2.3E-10 
7 .BE-1 0 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 

I 1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

3.32E-03 4.38+02 1.3E-12 5.5E-11 

I I I  
Total Pathway: 5.5E-11 Total Pathway: 3.6E-10 

IngestionNegetables 
Compound Conc'n-Vea. (mg/kd - Intake Risk 

Arsenic I .8E+00 
Benzo(a)anthracene 7 3E-01 
Benzo(a)pyrene 7 3E+00 
Benzo(b)fluoranthen 7 3E-01 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracme 
lndnm(l.2.3-cd)pyrcnc 

Phenanthrene 
TH-TOTAL 

4.3E+00 

7.3E+00 
7.3E-01 

I 
Total Pathway: 

Total Rad + Ctiem 3.6E-10 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 

Dibenzo(a,h)anthraccnc 
Indene( I .2.3-cd)pyrcnc 

1.8E+M) 
7.3E-01 

7.3E+00 
7.3E-01 

4.3E+00 

7.3E+00 
7.3E-01 ' 

I I 
Total Pathway: 

ANected 

2.48-07 
7.3E-10 
8.1E-11 
1 SE-07 
2.3E-08 
7.88-07 
7.OE-10 
6.7E-10 
2.0E-09 
2.5E-07 
1.7E-08 
7.9E-07 

9.2E-10 9.2E-10 

I.. 

1.7E-05 
1.3E-06 
6.8846 
1.4E-06 

l.lE-06 

1 SE-06 

w &  

Z 
3.1E-05 S7J 

F 
Total Rad + Chem 5.5E-10 Toral: 9.2E-10 
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e 
TABLE B.3.4-21@) 

(continued) 

NON 

IngestionNegetables 
Compound Conc'n-VeE. (pCi/kg) Intake RfDo 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 3.3E-03 2.8E+02 

I 
Total Pathway: 

3.0E-04 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 

S.0E-03 

Dibenzo(a,h)anthracene 
Indeno(l,2.3-cd)pyra~ 

I 
Total Pathway: 

Total Rad + Chem 

FER\CRU2RnABQ\SVGONRCW,XLS\b/5/94; I I :24 PM 

4RCINOGENIC HAZARD 
in Hazard 

Ingestioflruit  
Compound Conc'n-Fruit (pCi/kg) Intake RfDo 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 3.32E-03 4.3E+02 

Total Pathway: 

11 Hazard 
IngestiodFruit 

Compound Conc'n-Fruit(mE/kpJ RfDo Hazard 
Arsenic 3.0E-04 
Benzo(a)anthracene 
Benzo(a)pyrene , 

Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Beryllium 
Lead 
Dibenzda , h)anrhracenc 
Mendl .2.3-cd)pyrene 
TH-TOTAL 
Phenanthrene 

5.0E-03 

Total Pathway: 

Total Rad + Chem 

Total 
Dust& Groundwater 

Total Affected 

. -  
_...- 

. i.- 

3.7E-01 

5.8E-04 

t 4 "  
f g 



TABLE B.3.4-22(a) 

SOLID WASIE LANDFILL BEEF AND MILK @USr AFFECTED) 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
ISR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
1J-238 

Ingestion of Beef 
Compound Conch inBeef(pCi1pJ m w Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
iU-238 

3.60E-01 6.6E+02 
2.02E-04 3.7E-01 
2.14E-05 3.9E-02 
4.38E-01 8.OE+02 
5.17E-01 9.5E+02 

3.58E+01 6.6E+04 
5.19E-03 9.5E+00 
2.1E-02 3.9E+01 

4.92843 9.OE+00 
7.79E+00 1.4E+04 

5.25E-01 9.7E+02 
1.43E+01 2.6E+04 

2.2E-10 1.5E-07 
2.2E-10 8.2E-11 
2.3E-10 9.1E-12 
7.8E-10 6.3E-07 
I.OE-10 9.5E-08 
3.6E-11 2.4E-06 
5.5E-11 5.2E-10 

1.30E-11 5.OE-10 
1.7E-10 1.5E-09 
1.6E-11 2.3E-07 
1.6E-11 1.5E-08 
2.8E-11 7.3E-07 

I 
Total Pathway: 4.2E-0t 

3.34E-02 3.48-05 1.8E+00 6.0E-05 
Benzo(a)anthracene 6.38E-03 6.6E-06 7.3E-01 4.8E-06 

1.15E-02 1.2E-05 7.3E+00 8.68-05 
Benzo(b)fluoranthene 2.47E-02 2.5E-05 7.3E-01 1.8E-05 
Benzo(g,h,i)perylene 1.33E-01 I .4E-04 

6.98E-04 7.2E-07 4.3E+00 3.1E-06 
1 S7E-02 1.6E-05 

Dibeko(a.h)anthracene 2.47E-02 2.5E-05 7.3E+00 1.9E-04 
Indene( 1.2.3-cd)pyrene 3.668-02 3.8E-05 7.3E-01 2.7E-05 

4.49E-05 4.6E-08 
2.32E-03 2.4E-06 

Total Pathway: 3.9E-04 

Total Rad + Chem 3.98-04 

arcinogenic Risk 
. . . . . . . . . . . .  . 

IngestionlMilk 
Compound Conch-Milk (pCilL) Intake w Risk 

3.27E-02 2.4E+02 , 

4.03E-05 3.0E-01 
4.29E-06 3.1E-02 
7.88E-01 5.8E+03 
9.36E-01 6.98+03 

1.79E+M 1.3E+06 
4.40E-03 3.2E+01 
1.76E-02 1.3E+02 
4.10E-03 3.OE+01 

2.34E+01 1.7E+05 
1.58E+00 1.2E+04 
4.29E+01 3.1E+05 

2.2E-10 5.38-08 
2.2E-10 6.5E-11 
2.3E-10 7.28-12 
7.8E-10 4.58-06 
1.OE-10 6.9E-07 
3.6E-11 4.7E-05 
5.5E-11 1.8E-09 
1.3E-11 1.7E-09 
1.7E-10 5.1E-09 
1.6E-11 2.7E-06 
1.6E-11 1.9E-07 
2.8E-11 8.8E-06 

I 
Total Pathway: 6.4E-0! 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g .h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

1 .00E-03 
2.03E-03 
3 .@E43 
7.848-03 
4.23E-02 
6.298-07 
1.3 IE-02 
7.84E-03 
1.16E-02 
3.74845 
7.448-04 

4.1E-06 1.8E+00 7.2E-06 
8.3E-06 7.3E-01 6.1E-06 
1.5E-05 7.3E+00 l.lE-04 
3.2845 7.3E-01 2.48-05 
1.7E-04 
2.6E-09 4.3E+00 1.IE-08 
5.4E-05 
3.2E-05 7.3E+00 2.4E-04 
4.8845 7.3E-01 3.5E-05 
1 SE-07 
3.1E-06 

Total Pathway: 4.28-04 

2 .OE47 
1.5E-10 
1.6E-11 
5.1E-06 
7.8847 
5.0E-05 
2.3E-09 
2.2E-09 
6.7E-09 
3.0E-06 
2.0E-07 
9.6E-06 

6.7E-05 
l.lE-05 
2 .OE-04 
4.2E-05 

3.1E-06 

4.28-04 
6.28-05 

Total Rad + Chem 4.8E-04- 
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TABLE B.3.4-22(a) 
(continued) 

Non 
Radiatior 

Ingestion of Beef 
Comwund Conc’n in Beef (pCi1g) Intake RtD(o) Hazard 

NP-237 3.60E-01 6.6E+02 
PU-238 2.02E-04 3.7E-01 
PU-2391240 2.14E-05 3.9E-02 ~ W-226 4.38E-01 8.OE+02 
RA-228 5.17E-01 9.5E+02 
SR-90 3.58E+01 6.6E+04 
TH-228 5.19E-03 9.5E+00 
TH-230 2.11E-02 3.9E+Ol 
TH-232 4.92E-03 9.OE+00 
U-234 7.79E+00 1.4E+04 
U-2351236 5.25E-01 9.7E+02 
U-238 1.43E+01 2.6E+04 

sd 
t & l  

H 

W w 

Benzo(a)anthracene 6.38E-03 6.6E-06 
1.15E-02 1.2E-05 

Benzo(b)fluoranthene 2.47E-02 2.58-05 
Benzo(g . h,i)perylene 1.33E-01 1.4E-04 

6.98E-04 7.28-07 5.0E-03 1.4E-04 
1.57E-02 1.6E-05 

Dibenzo(a, h)anthracene 2.478-02 2.5E-05 
Indeno(l.2.3cd)pyrene 3.66E-02 3.8E-05 

4.49E-05 4.6E-08 
2.328-03 2.4E-06 

€2 
c2 
p” 
ip.1: 
G’ 

- .  
- .. 

Total Pathway: l.lE-O1 

Total Rad + Chem l.lE-O1 

arcinogenic Hazard 

Ingestion/Milk 
Compound Conch-Milk (pCi/L) Intake Rfl>o 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

3.3E-02 
4.0E-05 
4.3E-06 
7.9E-01 
9.4E-01 

1.8E+02 
4.4E-03 
1.8E-02 
4.1E-03 

2.3E+01 
1.6E+00 
4.3E+01 

2.4E+02 
3.0E-01 
3.1E-02 

5.8E + 03 
6.9E + 03 
1.3E+06 
3.2E+01 
1.3E+02 
3.OE+01 
1.7E+05 
1.2E+04 
3.1E+05 

Total Pathway: 

Benzo(a)anthracene 2.0E-03 8.3E-06 
3.6E-03 1.5E-05 

Benzo(b)fluoranthene 7.88-03 3.28-05 
Benzo(g,h,i)perylene 4.2E-02 1.7E-04 

6.3E-07 2.68-09 5.0E-03 5.2E-0 
1.3E-02 5.4E-05 

Dibenzo(a,h)anthracene 7.8E-03 3.2E-05 
Indeno( 1.2.3cd)pyrene 1.2E-02 4.8E-05 

3.7E-05 1.5E-07 
7.4E-04 3.1E-06 

Total - 

Total Pathway: 1.4E-02 

1.3E-01 

1.4E-04 

Total Rad + Chem 1.4E-02-i 
1 
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TABLE B.3.422(a) 
(continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 

Radiat 
Ingestion of Beef 

Compound Conc'n inBeef ( f l i /d  w Risk 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
2.2E- 10 
2.3E- 10 
7.8E-IO 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E- 11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.55E+00 4.7E+03 1.3E-12 6.1E-09 
. .  

I 
Total Pathway: 6.1E-0! 

Ingestion of Beef 
Compound Conc'n inBeef (milk& w Risk 

Arsenic 1.8E+00 

Benzo(a)pyrene 7.3E+00 

Benzo(g. h. i)perylene 
Beryllium 4.3E+00 
Lead 
Dibenzo(a,h)anthracene 7.3E+00 
Indeno( 1.2.3-cd)pyrene 7.3E-01 
TH-TOTAL 

Benzo(a)anthracene 7.3E-0 1 

Benzo(b)fluoranthene 7.3E-01 

Phenanthrene 

arcinogenic Risk 
I Risk . 

Ingestionhiilk 
Comwund Conc'n-Milk (PCiIL) Intake w Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
2.2E-10 
2.3E- 10 
7.8E- 10 
1.OE-10 
3.6E-I1 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E- 1 1 
1.6E-11 
2.8E-ll 

3.07E+00 2.3E+04 1.3E-12 2.9E-08 

I 
Total Pathway: 2.9E-01 

7.3E+00 
Benzo(b)fluoranthene 7 3E-01 
Benzo(g , h. i)perylene 

4.3E+00 

Dibenzo(a. h)anthracene 7 3E+00 
Indeno( 1.2.3-cd)pyrene 7 3E-01 

Total Pathway: Total Pathway: 

Total Rad + Chem 6.1E-09 

Total . 
Dust & Groundwater 

- Total ANected 

2.OE-07 
1.5E- 10 
1.6E- 11 
5. IE-06 
7.8E-07 
5.OE-05 

2.2E-09 
2.38-09 

6.7E-09 
3.OE-06 
2.OE-07 
9.6E-06 

3.5E-08 3. 5E-08 

6.78-05 a 

l.lE-05 
2.OE-04 
4.2E-05 

3.1E-06 

Total Rad + Chem 2.9E-08 8.78-04 
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TABLE B.3.4-22(a) 
(continued) 

SOLID WASTE LAh'DFILL BEEF AND MILK (GROUNDWATER AFFECTED) 
NC 

I 
Toral Pathway: 

Chemic 
Ingestion of Beef 

Compound Conc'n in Beef (mg/k& R1D(o) 
Arsenic 3.OE-04 
Benzo(a)anlhracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

5.OE-03 

Total Pathway: 

carcinogenic Hazard 

3.1E+00 2.3E+04 

Total Pathway: 

3 OE-04 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g, h, i)perylene 

5 OE-03 

Dibenzo(a.h)anthracene 
Indeno( 1,2,3-cd)pyrene 

Total Pathway: 

Total 
Dust & Groundwater 

- Total Affected 

1.3E-01 

1.4E-04 

Total Rad + Chem 
~~ 

Total Rad + Chem 1.3E-01 
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TABLE B.3.4-22(b) 
FUTURE, ON-PROPERTY CHILD 

SOLID WASl'E LANDFILL: BEEF AND MILK @USr AFFECTED) 

Radia 
Ingestion of Beef 

Compound Conc'n in Beef (DCi/k& Intake 
VP-237 
PU-238 
PU-239/240 
UA-226 
UA-228 
SR-90 
IX-228 
M-230 
IX-232 
U-234 
U-2351236 
U-238 

3.60E-01 2.2E+01 
2.02E-04 1.2E-02 
2.14E-05 1.3E-03 
4 . 3 8 ~ 4  2 . 7 ~ + 0 1  
5.17E-01 3.1E+01 

3.588+01 2.2E+03 
5.19E-03 3.2E-01 
2.1E-02 1.3E+00 

4.92E-03 3.0E-01 
7.79E+00 4.7E+02 

5.25841 3.2E+01 
1.43E+01 8.78+02 

2.2E-10 4.88-09 
2.2E-10 2.78-12 
2.3E-10 3.OE-13 
7.8E-10 2.1E-08 
1.OE-10 3.1E-09 
3.6E-11 7.8E-08 
5.5E-11 1.7E-11 
1.3E-11 1.7E-11 
1.7E-10 5.lE-11 
1.6E-11 7.6E-09 
1.6E-11 5.1E-10 
2.8E-11 2.4848 

Benzo(a)anthracene 
'Benzo(a)pyrene 
Benzo(b)fluomthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
'Dibenzo(a, h)anthracene 
Indeno(l,2,3-cd)pyrene 
,TH-TOTAL 

i P h e n a n t h r e n e  

Total Pathway: 1.4E-0; 

6.38E-03 1.OE-06 7.3E-01 7.4E-07 
l.lSE-02 1.8E-06 7.3E+00 1.3E-05 
2.478-02 3.9E-06 7.3E-01 2.98-06 
1.33E-01 2.1E-05 
6.98E-04 l.lE-07 4.3E+00 4.8E-07 
1.57842 2.5E-06 

3.66E-02 5.8E-06 7.3E-01 4.2E-06 
4.49E-05 7.1E-09 
2.328-03 3.7E-07 

2.478-02 3.98-06 7.3E+00 2.9E-05 

Carcinogenic Risk 

3.27E-02 4.7E+01 2.2E-10 1.0E-08 
4.03E-05 5.8E-02 2.2E-10 1.3E-11 
4.298-06 6.1E-03 2.3E-10 1.4E-12 
7.888-01 l . lE+03 7.8E-10 8.8E-07 
9.368-01 1.3E+03 1.OE-10 1.3E-07 

1.79E+02 2.68+05 3.6E-1 I 9.28-06 
4.40E-03 6.3E+00 5.5E-11 3.5E-10 
1.768-02 2.5E+01 1.3E-11 3.3E-10 
4.10E-03 5.9E+00 1.7E-10 9.9E-10 

2.348+01 3.3E+04 1.6E-11 5.3E-07 
1.58E+00 2.3E+03 1.6E-11 3.68-08 
4.29E+O1 6.1E+04 2.8E-11 1.7E-06 

Total Pathway: 1.3E-05 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 

Dibenzo(a,h)anthracene 
lndeno(l.2.3-cd)pyrene 

I I 
Total Pathway: 6.0E-05 

Total Rad + Chem 6.0E-05 

1 .WE43 
2.03E-03 
3.64E-03 
7.84E-03 
4.23 E-02 
6.29E-07 
1.31E-02 
7.848-03 
1.16E-02 
3.74E-05 
7.448-04 

3.78-06 1.8E+00 6.5E-06 
7.5E-06 7.3E-01 5.5E.46 
1.4E-05 7.3E+00 9.9E-05 
2.9E-05 7.3E-01 2.1E-05 
1.6E-04 
2.3E-09 4.3E+00 1.0E-08 
4.98-05 
2.98-05 7.3E+00 2.1E-04 
4.3E-05 7.3E-01 3.2E-05 
1.4E-07 
2.88-06 

I I 
Total Pathway: 3.88-04 

1.5E-08 
1 SE-11 
1.7E-12 
9.0E-07 
1.4E-07 
9.3E-06 
3.6E- 10 
3.4E-10 
1 .OE-09 
5.4E-07 
3.7E-08 
1.7E-06 

1.6E-05 
6.38-06 
l.lE-04 
2.4E-05 

4.9E-07 

2.4E-04 
3.68-05 

Total Rad + Chem 3.9E-04 
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TABLE B.3.4-22@) 
(continued) 

I 

h 

2.14E-05 1.3E-03 
4.38E-01 2.7E+01 
5.17E-01 3.1E+01 

3.58E+01 2.2E+03 
5.19E-03 3.2E-01 
2.11E-02 1.3E+00 
4.92E-03 3.0E-01 

7.79E+00 4.7E+02 
5.25E-01 3.2E+01 

1.43E+01 8.7E+02 

:arcinogenic Hazard 

Compound Conch-Milk (pCi/L) Intake RfDo !ti& 
NP-237 3.3E-02 4.7E+01 
PU-238 4.0E-05 5.8E-02 
PU-2391240 4.3E-06 6.1E-03 
RA-226 7.9E-01 l . lE+03 
RA-228 9.4E-01 1.3E+03 
SR-90 1.8E+02 2.6E+05 
TH-228 4.4E-03 6.3E+00 
TH-230 1.8E-02 2.5E+01 
TH-232 4.1E-03 5.9E+00 
U-234 2.3E+01 3.3E+04 
U-235/236 1.6E+00 2.3E+03 
U-238 4.3E+01 6.1E+04 

I 

Total Pathway: O.OE+OO Total Pathway: O.OE+O 

Benzo(a)anthracene 
1.15E-02 2.1EQ5 

Benzo(b)fluoranthene 2.47E-02 4.6E-05 
Benzo(g ,h,i)perylene 1.33E-01 2.5E-04 
Beryllium 6.98E-04 1.3E-06 5.0E-03 2.6E-04 
Lead 1.57E-02 2.9E-05 
Dibenzo(a,h)anthracene 2.47E-02 4.6E-05 
Indeno( 1,2,3-cd)pyrene 3.66E-02 6.8E-05 
TH-TOTAL 4.49E-05 8.3E-08 
Phenanthrene 2.32E-03 4.3E-06 

I Hazard 
Ingestion/Milk 

ComDound Conc'n-Milk(mglL1 RfDo Hazard 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-d)pyrene 

Phenanthrene 
TH-TOTAL 

1 .OE-03 
2.0E-03 
3.6E-03 
7.8E-03 
4.2E-02 
6.3E-07 
1.3E-02 
7.8E-03 
1.2E-02 
3.78-05 
7.4844 

4.4E-05 3.0E-04 1.5E-0 
8.8E-05 
1.6E-04 
3.4E-04. 
1.8E-03 
2.7E-08 5.0E-03 5.5E-0 
5.7E-04 
3.4E-04 
5.0E-04 
1.6E-06 
3.2E-05 

Total 

3.5E-01 

2.6E-04 

Total Rad + Chem 2.1E-01 Total Rad + Chem l . S E - O l ( T o r n [ : I  
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TABLE B.3.422(b) 
(continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 

PU-238 
PU-2391240 
RA-226 
RA-228 
'SR-90 
'TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

I 

2.2E-10 
2.3E- 10 
7 . 8 ~ -  io 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E- 1 1 
1.7E-10 
1.6E- 1 1 
1.6E-11 
2.8E-11 

2.558+00 1.6E+02 1.3E-12 2.OE-10 

Chemi 
Ingestion of Beef 

Compound Conc'n in Beef (mnlkg) & Risk 
Arsenic 18E+00 
Benzo( a)anlhracene 7.3E-01 
Benzo(a)pyrene 7.3E+00 

Benzo(g.h.i)perylene 
Beryllium 4 3E+00 
Lead 
Dibenzo(a. h)anthracene 7.3E+00 
Indeno( 1.2.3-cd)pyrene 7.3E-0 1 
TH-TOTAL 

Benzo(b)fluoranthene 7 3E-01 

Phenanthrene 

FER\CRU2Rl\ABQ\SBFONRCW,XLS\6/6/94; 9:22 PM 

Total Pathway: 

PU-238 2.2E-10 
PU-2391240. 2.3E- 10 
RA-226 7.8E- 10 
RA-228 1 .OE- 10 
SR-90 3.6E-11 
TH-228 5.5E-11 
TH-230 1.3E- 1 1 
TH-232 1.7E-10 
u-234 1.6E- 1 1 
U-2351236 1.6E-11 
U-238 2.8E-11 
TC-99 3.07E+00 4.4E+03 1.3E-12 5.7E-09 

Total Pathway: 5.7E-05 

I 
IngestionMilk 

ComDound Conc'n-Milk (mg/L) Risk 
Arsenic 1.8E+00 
Benzo(a)anthracene 7 3E-01 
Benzo(a)pyrene 7 3E+00 

Benzo(g, h. i)perylene 
Beryllium 4 3E+00 
Lead 
Dibenzo(a.h)anthracene 7 3E+00 
lndeno(l.2.3-cd)pyrene 7 3E-01 
TH-TOTAL 

Benzo(b)fluoranthene 13E-01 

Phenanthrene 

Total Rad + Chem 2.OE-10 e 

Total Pathway: 

Total 
Dust & Groundwater 

- Total Atleaed 

1 .SE-08 
1.5E-11 
1.7E-12 
9.OE-07 
1.4E-07 
9.3E-06 
3.6E- 10 
3.4E-10 
1 .OE-09 
5.4E-07 

1.7E-06 
3.78-08 

5.9E-09 5.9E-09 

1.6E-05 
6.38-06 
l.lE-04 
2.4E-05 

4.9E-07 

2.48-04 
3.6E-OS 

Total Rad + Chem 5.7E-09 4.5E-04 



TABLE B.3.4-22(b) 
(continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 
No 

2.55E+00 16E+02 

Total Pathway: 

3.OE-04 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g, h, i)perylene 

Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 

5 .OE-03 

Total Pathway: 

Total Rad + Chem 

FER\CRU2RMBQ\SBFONRCW.XL.5\6/6/94; 9:22 PM . 

carcinogenic Hazard 

Compound Conc'n-Milk (vCi/L) Intake RfDo !ti& 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

Total Pathway: 

Hazard 
IngestionMilk 

CornDound Conc'n-Milk (mg/L) RfDo 
Arsenic I Benzo(a)anthracene 

3.OE-04 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h, i)perylene 

Lead 
Belyllium 5.OE-03 

Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

1 

Total Pathway: 

Total 
Dust & Groundwater 

Total Affeeted 

3.5E-0 1 

2.68-04 

Total Rad + Chern )Total: 3 SE-0 1 I 



TABLE B.3.4-23 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

SOLID W A m  LANDFILL: SURFACE SOIL 
Cnrcinogenic Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
h - 2 3 0  
TH-232 
U-234 
U-2351236 
U-238 

1 I 1 

Total Pathway: 4.5E-06 Total Pathway: 1.1E-06 

1.08E-04 9.3E-01 
7.03E-05 6.0E-01 
7.46E-06 6.4E-02 
1.78E-04 1.5E+00 
1.53E-04 1.3E+00 
8.69E-05 7.4E-01 
1.48E-04 1.3E+00 
5.89E-04 5.OE+00 
1.388-04 1.2E+00 
3.83E-03 3.3E+01 
2.58E-04 2.2E+00 
7.02E-03 6.OE+01 

2.98-08 
3.9E-08 
3.8E-08 
7.0E-09 
6.9E- 10 
6.2E-11 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
5.2E-08 

2.7E-08 
2.38-08 
2.4E-09 
1.1E-08 
9.OE-10 
4.6E-I 1 
9.9E-08 
1 SE-07 
1.3E-07 
8.5E-07 
5.5E-08 
3.1E-06 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.19E+00 2.5E+02 
7.72E-01 1.6E+02 
8.20E-02 1.7E+01 

1.40E+00 2.9E+02 
1.68E+00 3.5E+02 
9.55E-01 2.OE+02 

1.63E+00 3.4E+02 
6.48E+00 1.4E+03 
1.51E+00 3.2E+02 
4.21E+01 8.9E+03 
2.84E+00 6.OE+M 
7.72E+01 1.6E+04 

2.2E-10 5.58-08 
2.2E-10 3.6848 
2.3E-10 4.0E-09 
7.8E-10 2.3E-07 
1.OE-10 3.5E-08 
3.6E-1 I 7.28-09 
5.5E-11 1.9E-08 
1.3E-1 I 1.8E-08 
1.7E-IO 5.48-08 
1.6E-11 1.4E-07 
1.6E-11 9.6E-09 
2.8E-1 I 4.68-07 

Inhalation of ParticulateslSoil 
. Compound Conc'n-Air (malm3) Risk 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g .h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

6.07E-07 2.9E-09 1.5E+01 4.4E-08 
3.35848 1.6E-10 6.1E-0'1 9.8E-11 
3.09~-08 ~ . ~ E - I o  6 . 1 ~ + 0 0  ~ . O E - I O  
6.46~-08 3 . i ~ - i o  6.1~-01 i . 9 ~ - i a  
4.58E-08 2.2E-10 
6.35848 3.OE-10 8.4E+00 2.6E-OS 
1.73E-06 8.3849 
1.82848 8.7E-11 6.1E+00 5.3E-1C 
4.37E-08 2.1E-10 6.1E-01 1.3E-1C 
1.25E-06 6.0E-09 
4.86E-08 2.3E-10 

IngestiodSoil 

Arsenic 6.678+00 7.9E-07 1.8E+00 1.4E-06 
Benzo(a)anthracene 3.66E-01 4.38-08 7.3E-01 3.1E-08 
Benzo(a)pyrene 3.40E-01 4.0E-08 7.3E+00 2.9E-07 
Benzo(b)fluoranthene 7.10E-01 8.48-08 7.3E-01 6.1E-08 
Benzo(g .h,i)perylene 5.00E-01 5.9E-08 
Beryllium 6.98E-01 8.2E-08 4.3E+00 3.5847 
Lead 1.90E+01 '.2.2E-06 
Dibenzo(a.h)anthracene 2.00E-01 2.48-08 7.3E+00 1.7E-07 
Indene( 1.2.3-cd)pyrene 4.80E-01 5.7E-08 7.3E-01 4.1E-08 
TH-TOTAL 1.38E+01 1.6E-06 
Phenanthrene 5.31E-01 6.3E-08 

Compound Conc'n (ma/k& Intake Risk 

Total Pathway: 4.8E-08 Total Pathway: 2.3E-06 

Total Rad + Chem 4.5E-06 Total Rad + Chem 3.4E-06 
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e 
TABLE B.3.4-23 

(continued) 

Not applicable 

ogenic Risk 

Compound- & & . I  
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.1E+W 
2.7E+W 
2.8E-01 
4.9E+W 
5.8E+00 
3.3E+W 
5.7E+W 
2.3E+01 
5.2E+W 
1.5E+02 
9.9E+W 
2.7E + 02 

4.30E-07 
2.80E-11 
2.70E-11 
6.00E-06 
2.90E-06 

5.60E-06 

8.50E-06 

2.40E-07 
3.60E-08 

5.40E-11 

3 .WE- 1 1 

1.8E-06 
7.5E-1 I 
7.7E- 12 
2.9E-05 
1.7E-05 

3.2E-05 
1.2E-05 
4.58-05 
4.4E-05 
2.4E-OC 
9.7E-OC 

Total Pathway: Total Pathway: 1.4E-04 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indeno(l.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

7.9E-09 1.8E+00 1.4E-08 
3.1E-08 
2.9E-07 
6.1E-08 

1.8E-07 
8.2E-09 3.5E-07 
2.2E-07 

1.7E-07 
4.1E-08 

1.6E-07 
1.9E-07 

Not applicable 

1 I 
Total Pathway: 9.7E-07 

For PAHs and Be, dermal carcinogenic risks assumes 1X the oral carcinogenic risk. 

Total Rad + Chem 9.7E-07 

I FER\CRUZRI\ABQ\SWSLONCT.XLS\6/5/94; I I :28 PM 

Total - 
1.9E-06 
5.9E-08 
6.4E-09 
2.9E-05 
1.7E-05 
7.3E-09 
3.2E-05 
1.7E-07 
4.5E-05 
1 .OE46 
2.4E-06 
1.3E-05 

1.4E-06 
6.3E-08. 
5.9E-07 
1.2E-07 

7.1E-07 

3.4E-07 
8.3E-08 

Total Pathway: 

a 
. 



TABLE B.3.4-23 
(continued) 

Non-carcinogt 

Compound Conc'n in Air (~Ci/m3) RfDo Hazard 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

1.08E-04 9.3E-01 
7.03E-05 6.0E-01 
7.46E-06 6.4E-02 
1.78E-04 1.5E+00 
1.53E-04 1.3E+00 
8.69E-05 7.4E-01 
1.48E-04 1.3E+00 
5.89E-04 5.OE+00 
1.388-04 1.2E+00 
3.83843 3.3E+01 
2.58E-04 2.2E+00 
7.028-03 6.OE+01 

I 
Total Pathway: 

Chemical I 
Inhalation of ParticulateslSoil 

Compound Conch-Air(mdm3) Intake RfDo Hazard 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

6.07E-07 
3.35E-08 
3.09E-08 
6.46848 
4.58E-08 
6.35848 
1.73E-06 
1.82E-08 
4.37E-08 
1.25E-06 
4.86E-08 

2.3E-08 
1.2E-09 
1.2E-09 
2.4E-09 
1.7E-09 
2.4E-09 
6.4E-08 

1.6E-09 
4.7E-08 
1.8E-09 

6.8E-10 

I 
Total Pathway: 

Total Rad + Chem 

c Hazard 

I IneestiodSoil 
Compound 

NP-237 
PU-238 
PU-239/240 
RA-226 
RAIL28 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

Conc'n(pCi/pJ - Intake RtD(o) Hazard 
1.19E+00 2.5E+02 
7.72E-01 1.6E+02 
8.20E-02 1.7E+01 

1.40E+00 2.9E+02 
1.68E+00 3.58+02 
9.55841 2.OE+02 

1.63E+00 3.4E+02 
6.48E+00 1.4E+03 
1.51E+00 3.2E+02 
4.21E+01 8.98+03 
2.848+00 6.OE+02 
7.728+01 1.6E+04 

I 
Total Pathway: 

card - 
IngestiodSoil 

Compound Conc'n (mg/k@ RfD(o) Hazard 
Arsenic 6.678+00 6.1E-06 3.OE-04 2.OE-0; 
Benzo(a)anthracene 3.668-01 3.48-07 
Benzo(a)pyrene 3.40E81 3.1E-07 
Benzo(b)fluoranthene 7.10E-01 6.5E-07 
Benzo(g.h.i)perylene 5.00E-01 4.6E-07 
Beryllium 6.98E-01 6.4E-07 5.0E-03 1.3EO 
Lead 1.90E+01 1.7E-05 
Dibenzo(a.h)anthracene 2.00E-01 1.8E-07 
Indene( 1.2.3cd)pyrene 4.80E-01 4 4E-07 
TH-TOTAL 1.38E+01 1.3E-05 
Phenanthrene 5.31E-01 4.9847 

Total Pathway: 2.OE-0: 

Total Rad + Chem 2.0E-02 
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TABLE B.3.4-23 
(continued) 

46 
& 

‘ S  

El 
U 

Non-car 

Not applicable 

Total Pathway: 

Benzo(a)anthracene 

Benzo(b)fluoranfhene 
Benzo(g,h,i)perylene 1.4E-06 

6.4E-08 5.0E-05 1.3E-02 
1.7E-06 

Dibenzo(a, h)anthracene 
Indeno(1,2,3cd)pyrene 

1.3E-06 
1.5E-06 

Total Pathway: 1.5E-03 

Total Rad + Chem 1.5E-03 

ogenic Hazard 

I External RadiatiodSoil 
Compound Intake RfDo 

NP-237 
PU-238 
PU-2391240 
RA-226 
~ ~ - 2 2 8  
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

I 
Total Pathway: 

Total - 

2.1E-02 

1.4E-03 
Not applicable 

Total Pathway: 

\Total: 2.2E-021 

PER\CRU2RI\ABQ\SWSLONCT.XL.S\6/5/94; I I :28 PM 



TABLE B.3.4-24 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

SOLID W A m  LANDFILL: GROUNDWATER 

- Total 

1 1.8E+03 1.3E-12 2.38-09 2.38-09 
Not applicable 

None identified None identified None identified 

(1'fi Total Pathway: Total Pathway: Total Pathway: 

Total Rad + Chem 2.3E-09 

, 

Total Rad + Chem Total Rad + Chem 7 2 . 3 8 - 0 9 1  

F 
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InhalatiodGroundwater 
Compound Intake Hazard 

TABLE B.3.4-24 
(continued) 

SOLID W A m  LANDFILL: GROUNDWATER 

Dermal ContactIGroundwater 
Compound Intake RfD(derm) Hazard 

Non-carcinogenic Hazard 

None identieed 

I IneestiodGroundwater 

None identified 

Compound Conc'n (DCiIL) Intake RfD(o) Hazard 
NP-237 6.10E-01 1.8E+03 

InhalatiodGroundwater Dermal ContactIGroundwater 

Not applicable Not applicable 

Total Pathway: Total Pathway: Total Pathway: 

I 
IngestiodGroundwater 

Compound Conc'n (malL) RfD(o) Hazard 

Total Pathway: 

Total Rad + Chem 

FER\CRU2RI\ABQ\SWL-ONCT.XIS\6/5/94; 11 :29 PM 

Total Rad + Chem Total Rad + Chem JT0ral:I 
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TABLE B.3.4-25 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

I 

SOLID W A m  LANDFILL HOME GROWN PRODUCE (DUST AFFECTED) 
CARCINOGENIC RISK 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

IngestiodVegetables I I  IngestiodFmit 
Compound Conc'n-Veg. (pCilkg) - Intake w Risk I I Compound Conc'n-Fruit(pCi/kg) Intake w Risk 

I 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

IngestiodFmit 
Compound Conc'n-Fruit(ma/kg) w Risk 

Arsenic 1.71E-02 5.78-07 1.8E+00 I.0E-06 
Benzo(a)anthracene 3.22E-03 1.1E-07 7.3E-01 7.9E-08 
Benzo(a)pyrene 1.678-03 5.68-08 7.3E+00 4.1E-07 
Benzo(b)fluoranthene 3.39E-03 l.lE-07 7.3E-01 8.3E-08 
Benzo(g.h.i)perylene 5.45E-04 1.8E-08 
Beryllium 4.49E-04 1.5E-08 4.3E+00 6.58-08 
Lead 7.338-02 2.5E-06 
Dibcnzo(a.h)anthracenc 3.67E-04 1.2E-08 7.3E+00 9.0E-08 
Indene( I .2.3-cd)pyrene 1.24E-03 4.28-08 7.3E-01 3.0E-08 , TH -TOTAL 5.23E-04 1.7E-08 
Phenanthrene 1.968-02 6.5847 

5.09E-03 5.4E+02 
1.49E-05 1.6E+00 
1 S8E-06 1.7E-01 
8.99E-04 9.5E+01 
1.08E-03 l . lE+02 
1.02E-01 1.lE+04 
5.92E-05 6.3E+00 
2.368-04 2.5E+01 
5.49E-05 5.8E+00 
7.21E-02 7.6E+03 
4.86843 5.1E+02 
1.32E-01 1.4E+04 

2.2E-10 
2.2E-10 
2.3E- 10 
7.8E- 10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-I 1 
1.7E-10 
1.6E-1 I 
1.6E-11 
2.8E-11 

1.2E-07 
3.5E-10 
3.8E-11 
7.4E-08 
1.1E-08 
3.9847 
3 . 4 ~ - i a  
3 . 2 ~ - i a  
9 . 9 ~ -  ia 
1.2E-07 
8.2E-09 
3.9E-07 

5.10E-03 3.OE+02 
1.60E-05 9.6E-01 
I .70E-06 1 .OE-01 
9.01E-04 5.4E+01 
1.07E-03 6.4E+01 
1.02E-01 6.1E+03 
5.998-05 3.6E+00 
2.45E-04 1.5E+01 
5.72E-05 3.4E+00 
7.21E-02 4.3E+03 
4.87E-03 2.9E+02 
1.32E-01 7.9E+03 

2.2E-IO 6.7848 
2.2E-10 2.IE-10 
2.3E-10 2.3E-11 
7.8E-10 4.2E-08 
1.OE-10 6.4E-09 
3.6E-I 1 2.2E-07 
5.5E-11 2.OE-10 
1.3E-11 1.9E-10 
1.7E-10 5.8E-10 
1.6E-11 6.9E-08 
1.6E-11 4.7E-09 
2.8E-I 1 2.2E-07 

I I I  I 
Total Pathway: l.lE-06 Total Pathway: 6.3E-07 

1ngestiodVegetable.s 
Compound Conc'n-Vea. (mglkg) - Intake Risk 

IArsenic . 1.71E-02 1.0E-06 1.8E+00 1.8E-06 
Benzo(a)anthracene 3.25E-03 1.9E-07 7.3E-01 1.4E-07 
Benzo(a)pyrene 1.68E-03 9.9E-08 7.3E+00 7.3E-07 
Benzo(b)fluoranthene 3.41E-03 2.0E-07 7.3E-01 1.5E-07 
Benzo(g,h,i)perylene 5.48E-04 3.2E-08 
Beryllium 4.48E-04 2.7E-08 4.3E+00 l.lE-07 
Lead 7.32E-02 4.38-06 
Dibenzo(a.h)anthracene 3.69E-04 2.2E-08 7.3E+00 1.6E-07 
Indene( I ,2.3-cd)pyrene 1.25E-03 7.4E-08 7.3E-01 5.48-08 
TH-TOTAL 5.02E-04 3.0E-08 
Phenanthrene 2.01E-02 1.2E-06 

Total Pathway: 3.1E-0( 

Total - 
1.9E-07 
5.6E- 10 
6.2E-11 
1.2E-07 
1.8E-08 
6.1E-07 
5.4E-10 
5.2E-10 
1.6E-09 
1.9E-07 
1.3E-08 
6.1E-07 

2.8846 
2.2E-07 
l.lE-06 
2.38-07 

1.8E-07 

2.5847 
8.4E-08 

Total Rad + Chem 4.2E-06 

FER\CRU2RI\ABQ\SVGONCTD.XLS\6/5/94; 11 :30 PM 

Total Rad + Chem 2.48-061 Toral: 6.68461 



TABLE B.3.4-25 
(continued) 

NOlr 

Compound 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 . 
U-234 
U-2351236 
U-238 

Conch-Veg. (pCi/k& RfDo Hazard 
5.1E-03 
1.5E-05 
1.6E-06 
9.0E-04 
l.lE-03 
1 .OE-01 
5.9E-05 
2.4E-04 
5.5E-05 

4.9E-03 
1.3E-01 

7.2E-02 

Total Pathway: 

Cher 
IneestiodVeeetables 

Compound Conch-Veg. (mglk& Intake RfDo Hazard 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

1.7E-02 
3.2E-03 
1.7E-03 
3.4E-03 
5.5E-04 
4.5E-04 
7.3E-02 
3.7E-04 

5.0E-04 
2 .OE-02 

1.3E-03 

7.9E-06 3.0E-04 2.6E-0 
1 SE-06 
7.7E-07 
1.6E-06 
2.5E-07 
2.1E-07 5.0E-03 4.1E-0 
3.4E-05 
1.7E-07 
5.8E-07 
2.3E-07 
9.2E-06 

I 
Total Pathway: 2.6E-0 

Total Rad + Chem 2.6E-02 

FER\CRU2RI\ABQ\SVGONCTD,XLS\6/5/94; 11 :30 PM 

ARCINOGENIC HAZARD 

IngestiodFruit 
Compound Conch-Fruit IpCilkg) Intake RfDo Hazard 

NP-237 5.10E-03 
PU-238 1.60E-05 
PU-2391240 1.70E-06 
RA-226 9.01E-04 
RA-228 1.07E-03 
SR-90 1.02E-01 
TH-228 5.99E-05 
TH-230 2.45E-04 
TH-232 5.72E-05 
U-234 7.2 1 E-02 
U-2351236 4.87E-03 
U-238 1.32E-01 

Total Pathway: 

rl Hazard 
I IneestiodFruit 

Compound Conch-Fruit(mg/k& Intake RfDo Hazard 
Arsenic 1.71E-02 4.5E-06 3.0E-04 1.5E-02 
Benzo(a)anthracene 3.22E-03 8.4E-07 
Benzo(a)pyrene 1.67E-03 4.3E-07 
Benzo(b)fluoranthene 3.39E-03 8.8E-07 
Benzo(g,h,i)perylene 5.45E-04 1.4E-07 
Beryllium 4.49E-04 1.2E-07 5.0E-03 2.3E-05 
Lead 7.33E-02 1.9E-05 
Dibenzo(a,h)anthracene 3.67E-04 9.6E-08 . 
Indeno(l,2.3-cd)pyrene 1.24E-03 3.2E-07 
TH-TOTAL 5.23E-04 1.4E-07 
Phenanthrene 1.96E-02 5.1E-06 

Total Pathway: 1.5E-0: 

4.1E-02 

6.5E-05 

Total Rad + Chem 1.5E-02 



TABLE B.3.4-25 
(continued) 

SOLID WASl'E LANDFILL: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

IngestionNegetables 
Compound Canc'n-Vex. bCi/keJ Intake w Risk 

NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
2.2E-10 
2.3E-IO 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

3.328-03 3.58+02 1.3E-12 4.6E-1( 

I 
Total Pathway: 4 6E-It 

I IneestionNeeetables 
Compound Conc'n-Vea. (ma/k@ Intake Risk 

Arsenic 1.8E+00 
Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7.3E+00 
Benzo(b)fluoranthen 7.3E-01 
Benzo(g.h.i)perylene 
Beryllium 
Lead 
Dibcnzo(a.h)anthracm 
Indcm(l.2.3-cd)pyrenc 

Phenanthrene 
TH-TOTAL ' 

4.3E+00 

7.3E+00 
7.3E-01 

RCINOGENIC RISK 

NP-237 
PU-238 2.2E-10 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235t236 1.6E-11 ' 

3.328-03 2.OE+02 1.3E-12 2.6E-10 

Total Pathway: 2.6E-10 

IngestiodFruit 

1.8E+00 
7.3E-01 

7.3E +00 
7.3E-01 

Benzo(g.h, i)perylene 
Beryllium 
Lead 
D i w a , h ) a n t h r a c m  

Indmo(l.2.3-cd)pyrrnc 

Phenanthrene 
TH-TOTAL. 

4.3E+00 

7.3E+00 
7.3E-01 

Total 
Dud & Gmuodwate 

Total Affected 

1.9E-07 
5.6E-10 
6.2E-11 
1.2E-07 
1.8E-08 
6.1E-07 
5.4E-10 
5.2E-10 
1.6E-09 
I .9E-07 
1.3E-08 

' 6.1E-07 
7.1E-10 7.1E-10 

2.88-06 
2.2E-07 
l.lE-06 
2.38-07 

1.8E-07 

2.5847 
8.4E-08 

Total Pathway: Total Pathway: 

Total Rad + Chem 4.6E-10 Total Rad + Chem 2.6E-10 Told: 7.1E-10 6.68-06 

FER\CRUZRI\ABQ\SVGONCI'W.XLS6/5/94; I I :30 PM 



TABLE B.3.4-25 
(continued) 

3.38-03 3.5E+02 

Total Pathway: 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Beryllium 

ILead 
5.0E-03 

Dibo(a,h)anIluacene 
Indcno(l.2.3-cd)p~r~n~ 
TH-TOTAL 
Phenanthrene 

Total Pathway : 

Total Rad + Chem 

NONCARCINOGENIC HAZARD 

IngestiodFruit I 
Compound Conc'n-Fruit(pCilk& RfDo 

FER\CRU2RnABQ\SVGONC.XLS\6/5/94 I I:30 PM 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 3.328-03 2.OE+O2 

I 0 
Total Pathway: 

Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzo(g .h,i)perylene 

5 OE-03 

Dhazo(a,h)anlhracene 
Indeno(l.2,3-cd)pyrene 

Total 
Dust & Groundwater 

Affected 

4.1E-02 

6.5E-05 

I 
' Total Pathway: 

, w  
Total Rad + Chem Total: 4.1E-02 g'". 

c"3 z > r '  

a 
CD 
e 
42 



TABLE B.3.4-26 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

SOLID WA!?IE LANDFILL: BEEF AND MILK (DUST AFFECTED) 

Radia 
lneestion of Beef 

Comuound 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conch in Beef (pCi/k@ Intake 
3.60E-01 3.8E+01 
2.028-04 2.1E-02 
2.148-05 2.3E-03 
4.38E-01 4.6E+01 
5.17E-01 5.4E+01 

' 3.588+01 3.8E+03 

2.1E-02 2.2E+00 
5.19E-03 5.5E-01 

4.92E-03 5.2E-01 
7.79E+00 8.2E+02 

5.25E-01 5.5E+01 
1.43E+01 1.5E+03 

= R i s k  
2.2E-10 8.38-09 
2.2E-10 4.7E-12 
2.3E-10 5.28-13 
7.8E-10 3.68-08 
1.OE-10 5.4E-09 
3.6E-11 1.4E-07 
5.5E-11 3.OE-11 

1.30E-11 2.9E-11 
1.7E-10 8.8E-11 
1.6E-11 1.3E-08 
1.6E-11 8.9E-10 
2.8E-11 4.2E-08 

I 
Total Pathway: 2.4E-0' 

ircinogenic Risk 
. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Compound Conc'n-Milk (pCi/L) Intake 
NP-237 3.27E-02 l.lE+Ol 2.2E-10 2.48-09 
PU-238 4.03E-05 1.3E-02 2.2E-10 2.98-12 
PU-2391240 4.298-06 1.4E-03 2.3E-10 3.3E-13 
RA-226 7.88E-01 2.6E+02 7.8E-10 2.0E-07 
RA-228 9.368-01 3.1E+02 1.OE-10 3.1E-08 
SR-90 1.79E+02 5.9E+04 3.6E-11 2.1E-06 
TH-228 4.40E-03 1.5E+00 5.5E-11 8.OE-I I 
TH-230 1.76E-02 5.8E+00 1.3E-11 7.6E-1 I 
TH-232 4.10E-03 1.4E+00 1.7E-10 2.3E-10 
U-234 2.34E+01 7.88+03 1.6E-11 1.2E-07 
U-2351236 1.58E+00 5.2E+02 1.6E-11 8.48-09 
U-238 4.29E+01 1.4E+04 2.8E-11 4.0E-07 

I 
Total Pathway: ' 2.9E-06 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indene( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

\ 

3.34842. 2.0E-06 1.8E+00 3.4E-06 
6.38E-03 3.8E-07 7.3E-01 2.78-07 
1.15E-02 6.7E-07 7.3E+00 4.98-06 
2.478-02 1.5E-06 7.3E-01 l.lE-06 
1.33E-01 7.8E-06 
6.98844 4.1E-08 4.3E+00 1.8E-07 
1 S7E-02 9.2E-07 
2.47E-02 1.5E-06 7.3E+00 l.lE-05 
3.668-02 2.28-06 7.3E-01 1.6E-06 
4.49845 2.68-09 
2.328-03 1.4E-07 

Total Pathway: 2.2E-05 

Total Rad + Chem 2.28-05 

FER\CRU2Rl\ABQ\SBFONCTD.XL.S\6/6/94; 9:23 PM 

IngestionlMilk 

Arsenic 1.00E-03 1.9E-07 1.8E+00 3.28-07 
Benzo(a)anthracene 2.03E-03 3.88-07 7.3E-01 2.78-07 
Benzo(a)pyrene 3.64E-03 6.78-07 7.3E+00 4.98-06 
Benzo(b)fluoranthene 7.84843 1.5E-06 7.3E-01 l.lE-06 
Benzo(g .h,i)perylene '4.23E-02 7.8E-06 

Lead 1.31E-02 2.4E-06 
Dibenzo(a.h)anthracene 7.84843 1.5E-06 7.3E+00 l.lE-05 
Indeno(l.2.3-cd)pyrene 1.16E-02 2.2E-06 7.3E-01 1.6E-06 
TH-TOTAL 3.74E-05 6.98-09 
Phenanthrene 7.44E-04 1.4E-07 

Compound Conc'n-Milk (mp;lL) Risk 

Beryllium 6.29E-07 1.2E-10 4.3E+00 5.OE-10 

Total Pathway: 1.9E-05 

Total 

l.lE-08 

- 

7.6E-12 
8.5E-13 
2.48-07 
3.6E-08 
2.3E-06 

. l.lE-10 
1.OE-10 
3.2E-10 
1.4E-07 
9.3E-09 
4.4E-07 

3.88-06 
5.5E-07 
9.9E-06 
2.1E-06 

1.8E-07 

2.1E-05 
3.1E-06 

Total Rad + Chem 2.2E-05-1 



TABLE B.3.4-26 
(continued) 

N 
Radiat 

Ingestion of Beef 
Compound Conch inBeef (pCi/kgJ Intake RfDo Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TlI-228 
M-230 
M-232 
U-234 
U-2351236 
U-238 

3.60E-01 3.8E+01 
2.02E-04 2.1E-02 
2.14E-05 2.3E-03 
4.38841 4.6E+01 
5.17E-01 5.4E+01 

3.588+01 3.8E+03 
5.19Ei3 5.5E-01 
2.11E-02 2.2E+00 
4.928-03 5.2E-01 

7.79E+00 8.2E+02 
5.25E-01 5.5E+01 

1.43E+01 1.5E+03 

Total Pathway: O.OE+OC 

-carcinogenic Hazard 

4.0E-05 1.3E-02 
4.3E-06 1.4E-03 
7.9E-01 2.6E+02 
9.4E-01 3.1E+02 

1.8E+02 5.9E+04 
4.4E-03 1.5E+00 
1.8E-02 5.8E+00 
4.1E-03 1.4E+00 

2.3E+01 7.8E+03 
1.6E+00 5.2E+02 
4.3E+01 1.4E+04 

Total Pathway: O.OE+OO 

5.6E-02 

Ingestion of Beef 
I Compound Conc'ninBeef (rnglkg) Intake RfDo Hazard 

Arsenic 3.34E-02 1.5E-05 3.OE-04 5.1E-02 
Benzo(a)anthracene 6.38E-03 2.9846 
Benzo(a)pyrene 1.15E-02 5.2E-06 
Benzo(b)fluoranthene 2.47E-02 l.lE-05 
Benzo(g,h,i)perylene 1.33E-01 6.1E-05 
Beryllium 6.98E-04 3.28-07 5.OE-03 6.4E-05 
Lead 1.57E-02 7.2E-06 

Indeno(l,2,3cd)pyrene 3.668-02 1.7E-05 
TH-TOTAL 4.498-05 2.1E-08 
Phenanthrene 2.32843 l.lE-06' 

Dibenzo(a,h)anthracene 2.478-02 I.IE-05 . 

Total Pathway: 5.1E-02 

Total Rad + Chem 5.1E-02 

FER\CRU2RI\ABQ\SBFONCTD,XLS\6/6/94; 9:23 PM 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g ,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno(l,2,3cd)pyrene 

Phenanthrene 
TH-TOTAL 

2.0E-03 
3.6E-03 
7.8E-03 
4.2E-02 
6.3E-07 
1.3E-02 
7.8E-03 
1.2E-02 
3.7E-05 
7.4E-04 

2.98-06 
5 2E-06 
l.lE-05 
6.1E-05 
9.1E-10 5.0E-03 1.8E-07 
1.9E-05 
l.lE-05 
1.7E-05 
5.4E-08 
l.lE-06 

I I 
Total Pathway: 4.8E-03 

6.4E-05 

Total Rad + Chem 4.8E-031Toraf: 5.68421 



TABLE B.3.4-26 
(continued) 

SOLID WASTE LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351536 
U-238 
TC-99 

r Compound Conc'n in Beef (pCi/k& SFJoJ Risk 
2.2E-10 
2.2E- 10 
2.3E- 10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-I1 
1.3E-ll 
1.7E- 10 
1.6E-11 
1.6E- 1 1 
2.8E-11 
1.3E-12 3.5E-10 

I 
Total Pathway: 3.5E-I( 

7.3E+00 
Benzo(b)fluoranthene 7 3E-01 
Benzo(g,h,t)perylene 

4 3E+00 

Dibenzo(a. h)anthracene 7 3E+00 
Indeno( 1,2,3-cd)pyrene 7 3E-01 

Total Pathway. 

FER\CRU2RIMBQ\SBFONCTW,XLS\6/6/94; 9:23 PM 

arcinogenic Risk arcinogenic Risk 

I Compound Conc'n-Milk(pCilL) Intake = 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
2.2E-10 
2.3E- IO 
7.8E- IO 
1 .OE- IO 
3.6E-1 I 
5.5E-11 
1.3E-I1 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

3.07E+00 1.OE+03 1.3E-12 1.3E-09 

I 
Total Pathway: 1.3E4 

Risk 
IngestiodMilk 

Compound Conc'n-Milk (ma/L) Risk 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.t)perylene 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Indeno( 1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

1.8E+00 
7.3E-01 
7.3E+00 
7.3E-01 

4.3E+00 

7.3E+00 
7.3E-01 

I 
Total Pathway: 

Total 
Dust & Groundwater 

ptaJ ANected 

1.1E-08 
7.6E- 12 
8.58-13 
2.4E-07 

. 3.68-08 
2.3E-06 
1.1E-10 
1.OE-10 
3.2E- 10 
1.4E-07 
9.3E-09 
4.48-07 

1.7E-09 1.7E-09 

3.8E-06 

9.98-06 
5.5E-07 

2.1E-06 

1.8E-07 

2.1 E-05 
3.1 E-06 

Total Rad + Chem 3.5E-10 Total Rad + Chem 1.3E-09 4.48-05 



TABLE B.3.4-26 
(continued) 

SOLID WASIT LANDFILL BEEF AND MILK (GROUNDWATER AFFECTED) 
carcinogenic Hazard Total 

Dust 8i Groundwater 
Total Affected 

U-238 
TC-99 3.1E+00 1.OE+03 

No 
diatic 

Ingestion of Beef 
Compound Conc'n in Beef (DCilkg) RtD(0) Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 2.55E+00 2.7E+02 

L 
Total Pathway: 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g.h, i)perylene 

Dibenzo(a.h)anthracene 
Indeno( 1,2.3-cd)pyrene 

5 .OE-03 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h. i)perylene 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
1ndeno(l.2,3-cd)pyrene 
TH-TOTAL 
Phenanthrene 

5 .OE-03 
I 

-.. 

5.6E-02 

6.48-05 

I I I  
Total Pathway: Total Pathway: 

Total Rad + Chem 

FER\CRU2RI\ABQ\SBFONCTW.XLS\6/6/94; 9:23 PM 

Total Rad + Chem Total: 5.6E-02 



TABLE B.3.4-27 
FUTURE, ON-SUBUNIT HOMEBUILDER 

SOLID WASTE LANDFILL: SUBSURFACWSURFACE SOIL 

3.57846 5.998-03 

2.32E-06 3.89E-03 
2.46E-07 4.13E-04 

4.27E-06 7.17E-03 
5.04E-06 8.46803 
2.878-06 4.82E-03 

4.888-06 8.1 9E-03 
I .94E-05 3.26E-02 
4.53E-06 7.608-03 
1.26E-04 2.11E-01 

8.518-06 I .43E-02 
2.31E-04 3.888-01 

2.98-08 
4.OE-09 
3.9E-08 
3.8E-08 

7.OE-09 
1.2E-09 

6.9E-10 
6.2E-11 
8.3E- 12 
7.8E-08 
2.9E-08 
1.1E-07 
2.68-08 
2.5 E-08 
2.5808 
5.2E-08 

1.7E-10 NP-237 
PB-210 

1.5E-IO PU-238 
1.6E-1 I PU-2391240 

RA-224 
5.OE-11 RA-226 
5.8E-12 RA-228 
3.OE-13 SR-90 

TC-99 
6.4E-IO TH-228 
9.4E-IO TH-230 
8.4E-10 TH-232 
5.5809 U-234 

U-235 
3.6E-IO U-2351236 
2.OE-08 U-238 

Chrcinogmic Risk 

3.51E-01 1.4E+01 2.2E-10 
1.03E+00 4.1E+01 6.6E-10 
3.288-01 1.3E+OI 2.2E-IO 
6.80E-01 2.7E+OI 2.3E-10 

2.14E+00 8.6E+01 3.8E-11 
1.55E+00 6.2E+OI 7.8E-10 
2.56E+00 1.OE+02 1.OE-10 
1.58E+00 6.4E+01 3.6E-11 
7.54841 3.OE+OI 1.3E-12 

3.398+00 1.4E+02 5.5E-11 
1.23E+OI 5.OE+02 1.3E-11 
3.59E+00 1.4E+02 1.7E-IO 
9.70E+01 3.9E+03 1.6E-11 
I .89E+00 7.6E+01 1.6E-11 
8.04E+00 3.28+02 1.6E-11 
1.70E+02 6.88+03 2.8E-11 

3.1E-09 
2.78-08 
2.9E-09 
6.3E-09 
3.38-09 
4.98-08 
I .OE-08 
2.38-09 
3.9E-I 1 
7.58-09 
6.4E-09 
2.5E-08 
6.38-08 

5.2E-09 
I .9E-07 

I .2E-09 

I I  I 
Total Pathway: 2.98-08 Total Pathway: 4.0E-07 

2.00E-08 1.88E-11 1.5E+OI 2.8E-10 
2.098-09 1.968-12 8.4E+00 1.6E-11 
5.708-08 5.35E-1 I 

1 . 1 2E-09 1.05 E- 1 2 
1.02E-09 9.578-13 
2:13E-O9 2.00E-12 
1.53E-09 1.44832 

6.00E-10 5.638-13 
1.448-09 1.35E-12 
1.628-09 1.52E-12 

Heptachlorodibenzo-p-dioxin 1.5E+03 . 
Heptachlorodibemofuran 1.5E+03 
Octachlorodibenzo-p-dioxin 1.5E+02 

TH-TOTAL 4.218-08 3.95E-11 
Total Pathway: 3.0E-1( 

1.8E+00 5 4E-07 
4 3E+00 I.0E-07 

7.3E-01 I 2E-07 
7.3E+00 1.3E-06 

7 3E-01 2.5E-08 

2.OE-02 1.9E-09 
7.3E+00 4.IE-08 

7.3E-01 9 OE-08 

1.5E+03 3.OE-08 
15E+03 8.4E-09 
I5E+02 4.6E-08 
77E+00  8.38-09 
7.7E+00 I3E-08 

Total Pathway: 2.4E-06 

Total Rad + Chem 2.9E-08 

FER\CRUZRnABQ!SWSBSLHB.XLS\6/5/%: I 1 3 2  PM 
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TABLE B.3.4-21 
(continued) 

Not applicable 

Total Pathway: 

Cnrcinopsnir Risk 

Compound e Risk 
CS-137 1.4E-02 2.OE-06 2 x 4 8  
NP-237 2.OE-02 4.38-07 8.78-09 
PB-210 5.9E-02 1.6E-10 9 .5812 
PU-238 1.9E-02 2.8E-11 5 .3833 
PU-2391240 3.9E-02 2.7E-11 l.lE-12 
RA-224 1.2E-01 2.38-08 2.88-09 
RA-226 8.98-02 6.OE-06 5.3E-07 
RA-228 1.5E-01 2.98-06 4.3847 
SR-90 9.1 E-02 
TC-99 4.38-02 6.OE-13 2.68-14 
TH-228 1.9E-01 5.6E-06 l.lE-06 
TH-230 7.1E-01 5.4E-ll 3.8E-11 
TH-232 2.1E-01 8.58-06 1.8E-06 
U-234 5.6E+00 3.OE-11 1.7E-10 
U-235 l.lE-01 2.4E-07 2.6E-08 
U-2351236 4.6E-01 2.4E-07 l.lE-07 
U-238 9.8E+00 3.6E-08 3.58-07 

Total Pathway: 4.38-06 

- - 0 -  - - 
Radiation Rlsk 

Dermal ContactISubsurface Soil ! !  External RadiatiodSubsurface Soil 

€3 
c3 
P ;M 
..& :a 

Lead 7.6E-08 
2-Methylnaphthalene 8. I E-09 
Benzo(a)anthracene I .2E-07 
Benzo(a)pyrene I .3E-06 
Benzo(b)fluoranthene 2.5E-08 
Benzo(g , h , i)pery lene 
Carbazole 2.2E-04 
Dibenzo(a,h)anthracene 4. I E-08 
Indeno(l.2.3-cd)pyrene 9.0E-08 
Phenanthrene 3 .9847 
1.4-Dioxane 

Heptachlorodibenzofuran 2.OE-12 3.OE+03 6.1E-09 
Octachlorodibenzo-p-d ioxin l . lE-IO 3.OE+02 3.38-08 
Aroclor-1254 7.8E-10 l.OE+OI 8.0E-09 

TH-TOTAL 8 .7848 

4.OE-08 

Heptachlorod ibenzo-p-dioxin 7.38-12 3.OE+03 2.2848 

Aroclor-1260 1.2E-09 I.OE+Ol 1.3E-08 

Chemical Risk 
Dermal ContactISubsurface Soil I I  External RadiatiodSubsurface Soil 

Compound Intake SF(derm1 & I I Compound intake &J 
Antimony 

Arsenic I I  5.9848 
3.7E-09 1.8E+00 6.98-09 

lBeryllium 2.98-09 I.OE-07I I Not applicable 

Total 

2.9E-08 
1.2E-08 

3.1E-09 

- 

2.7E-08 

6 .3809 
6.1 E-09 
5.8E-07 
4.4E-07 
2.3E-09 
4.OE-1 I 
l.lE-06 
7.4E-09 
1.8E-06 
6.8E-08 

1.2E-07 
5.6E-07 

2.78-08 

Total - 

5 SE-07 
2.1 E-07 

2.5E-07 
2.7E-06 
4.98-08 

1.9E-09 
8.2 E-08 
I .8E-07 

5.2E-08 
1.5E-08 
8.OE-08 
1.6E-08 
2.6E-08 

Total Pathway: 

4.3E-06-1 
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TABLE B.3.4-27 
(continued) 

RA-228 . 

1.89 7.6€+01 
8.04 3.2€+02 

Antimony 1.438-06 1.96E-07 
Arsenic 8.97847 1.23847 
Beryllium 6.99848 9.578-09 
Lead 1.848-06 2.52E-07 
2-Methylnaphthalene 6.50E-09 8.90E-10 
Benzo(a)anthracene 4.888-07 6.68E-08 
Benzo(a)pyrene 5.33M7 7.30808 
Benzo(b)fluoranthene 9.75E-08 1.348-08 
Benzo(g,h,i)perylene 3.19E-08 4.368-09 
Carbazole 2.738-07 3.74E-08 
Dibenzo(a.h)anthracene 1.63E-08 2.23E-09 

Phenanthrene 3.12E-07 4.27808 
I .4-Dioxane 8.39E-07 1.15E-07 

Heptachlorodibenzofuran 1.63E-11 2.23E-12 

Indene( 1.2.3-ed)pyrene 3.58807 4.90E-08 

Heptachlorodibenzo-p-dioxin 5.85811 8.01E-12 

Octachlorodibenzo-p-dioxin 8.91E-10 1.22E-10 
Aroclor- I254 3.12E-09 4.27E-10 
Aroclor-I260 5.01E-09 6.86E-10 
TH-TOTAL 2.11E-06 2.88807 

Total Pathway: Total Pathway: 3.3E-01 

Total Rad + Chem 3.3E-01 Total Rad + Chem 

FER\CRUZRMBQEWSBSLHB.XLS\6/5/90: I1:32 PM 



0 
TABLE B.3.4-27 

(continued) 

Non-carcin, 
Radlatlon Risk 

Dermal ContactlSubsurfacc Soil 

Not applicable 

Total Pathway: 

Antimony 8.78-06 6.0E-05 1.4E-01 
Arsenic 5.48-07 2.9E-04 1.9E-03 
Beryllium 4 .2807 1.4E-03 
Lead l.lE-05 
2-Methylnaphthalene 1.2E-06 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 5.88-06 
Carbazole 
Dibenzo(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 

I .4-Dioxane 
Heptachlorodibenzo-p-dioxin l.lE-09 

Phenanthrene 5 .7805 

Heptachlorodibenzofuran 3 .OE- 10 
Octachlorodibenzo-p-dioxin 1.6E-08 
Aroclor-1254 1.1 E-07 
Aroclor-1260 1.8E-07 
TH-TOTAL 1.3E-05 

Total Pathway: I.5E-01 

Total Rad + Chem 1.5E-01 

FER\CRU2RMBQSWSBSLHB.XLS\6/5KJ4; I I :32 PM 

nrc Horord 

NP-237 2,OE-02 

PU-238 1.9E-02 
PU-2391240 3.9E-02 
RA-224 I .2E-01 
RA-226 8.9E-02 

PB-2 I O  5 9E-02 

RA-228 1.5E-01 
SR-90 9.1 E-02 
Tc-99 4.38-02 
TH-228 1.9E-01 
TH-230 7.1E-01 
TH-232 2.1 E-01 
U-234 5.6E+00 
U-235 l.lE-01 

U-238 9.8E+00 
U-2351236 4.6E-01 

Total Pathway: 

Total - 

Total - 

3.3E-01 
I SE-01 
2.1E-03 

Total Pathway: 

Total: 4.8E-01 



TABLE B.3.4-28 
FUTURE, PERCHED GROUNDWATER USER (ADULT) 

SOLID WASTE LANDFILL PERCHED GROUNDWATER 
Carcinogenic Risk 

I I 

Total Pathway: 1.8E-06 

Total Pathway: 5.3E-06 

- Total 

1.8E-06 

5.3E-06 

Total Rad + Chem 7.1E-06 I Total: 7.1 E-061 

PER\CRU2RI\ABQ\SWL_PRCH,XLS\6/5/94; 11 :33 PM 



Carcinogenic Rkk 

15E-06 4 lE-05 2.2E-10 9.OE-I5 
RA-226 1.4E-07 3.8E-06 7.8E-IO 3.OE-15 
RA-228 1.7E-07 4.6E-06 I.OE-IO 4.68-16 
SR-90 6.6E-06 1.8E-04 3.6E-11 6.4E-15 
U-234 3.9E-04 I . IEM 1.6E-ll 1.7E-13 
U-235/236 2.68-06 ' 7.1E-05 1.6E-I1 I.IE-I5 
U-238 7.IE-05 1.9E-03 2.8E-I1 5.4E-14 

Not Applicable 

1 50E-08 3 OE-03 2 2E-IO 6.5E-13 
695E-09 I4E-03 7 8E-IO I IE-12 
8358-09 I7E-03 1 OE-IO I7E-13 
I97E-07 3 9 E M  36E-ll  I4E-12 
7768-07 I5E-01 I6E-11 2SE-I2 
5.228-09 I OE-03 I 6E-ll I 7E-14 
142E-07 288-02 28E-II 79E-13 

I I I  
Total Pathway 2.48-13 Total Pathway 

4 3E+W 24E-15 

Dibcnzo(a.h)anlhracenc 

I.IE-IC 
4.2E-IC 

2.6E-16 . 2.48-15 
I2E-17 
1.5E-12 ' 

2.5E-ll 

Lknzo(a)anlhraccnc 1.14E-07 1.3E-ll 7.3E-01 9.2E-I2 
Bcmda)pyrcne 9.56E-08 l.IE-II 7.3E+00 7.7E-ll 
Benzo(g,h.i)perylme 2.98E-07 3.3E-ll 
Berylliwn 7.m-IO 7.8814 4.3E+00 3.4E-I? 
Lcad 2.15E-08 2.4E-12 
U-Total 4.14E-10 4.6E-14 
Dibcnzo(a.h)anthrace 2.Q9E-07 2.3E-ll 7.3E+00 1.7E-It 

Total - 

6.68-13 
I .  I E- 12 

1.7E-13 
1.4E-12 
2.6E-12 
1.8E-14 
8.4E- I3 

2.OE-1 I 
9.2E-12 
7.7E-I1 

3.48-13 

, 
1.7E-IO 

1.6E-07 2.48-12 Phenanthrene Phenanthrene 2.hE-04 3.OE-08 

Total Pathway 6.5E-14 Total Pathway 3.38-14 
For PAHs and Bc. dermal Carcinogenic risks assumes 1X thc oral carcinogenic risk. 
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. .  

TABLE B.3.429(a) (conttnued) 

I 39EM 
I 67EM 
6 58-06 
3 88E-W 
2 61E-06 
7 IZEM 

I .ME48 
6.95E-09 
8.35E-49 
I .97EM 
7.76E-07 
5.228-09 
I .42E-Ct7 

- 
Ingestion of F h  

C c m d  C m ' n - F i r h ( K i  - Intake Hazard 
NP-237 
RA-2% 
RA-228 
SR-90 
U-234 

U-2351736 

U-238 

9.638-12 3.4E-16 
3.758-12 1.3E-16 
I .62E- 12 5.8E- I7 
3.728-11 1.3E-I5 5.0E-03 2.6E. 
4.38E-10 1.6E-14 
2.07E-07 7.48-12 3.0E-03 2SE. 

. 2.25E-12 8.OE-17 
1.57E-07 5.6E-12 

I ,  

Total Pathway: 2.7E-09 

1.3E-13 
7.4E-14 
1.4E-13 
6.IE-16 5.OEM 1.2E-ll 
2.98-17 
3.4E-12 1.5E-W 2.3E-0t 
I.OE-13 
5.9E-IO 

I 
Total Pathway: 2.3E-08 

8.8E-08 
1.14E-07 2.9E-ll 
9.568-08 2.5E-I I 
2.98E-07 7.7E-I I 
7.07E-IO 1.8E-13 5.0E-03 3.6E-I I 4.9E-I I 
2.I5E-08 H E - I 2  
4.14E-IO l.lE-13 3.0E-03 3.6E-ll 2SE-08 
2.09E-07 5.4E-ll 
2.75E-W 7.IE-08 

I I 

FER\CRU2RIUAH\SWSWGMRC.XLn66194; I I :37 PM 
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. 
Compound 

NP-237 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

TABLE B.3.4-29@) 
CURRENTlFUTURE GREAT MIAMI RIVER AGRICULTURAL USER 

SOLID WASlX LANDFILL: BEEF AND MILK (GREAT MIAMl RIVER SURFACE WATER AFFECTED) 
CARCINOGENIC RISK 

Ingest iodeef  
Conc'n in Beef (pCi/kg) 

5.27E-05 9.8E+01 
2.768-05 5.1E+01 
6.02E-07 l.lE+00 
4.62E-03 8.6E+03 
5.77E-03 l.lE+04 
3.88E-05 7.2E+01 
1.06E-03 2.OE+03 

2.2E-10 
7.8E-10 

1E-10 
3.6E-11 
1.6E-11 
1.6E-11 
2.8E-11 

Compound 
IngeshonlMilk 

Conc'n in Milk (pCi/L) Intake 
4.79E-06 3.5E-02 
4.97E-05 3.7E-01 
1.08E-06 8.0E-03 
2.31E-02 1.7E+02 
1.73E-02 1.3E+02 
1.16E-04 8.6E-01 
3.17E-03 2.3E+01 

WRisk 

7.8~-10 2 . 8 ~ - i a  
2.2E-10 7.88-12 

1.OE-10 8.OE-13 
3.6E-11 6.1E-09 
1.6E-11 2.OE-09 
1.6E-11 1.4E-11 
2.8E-11 6.5E-1C 

1 
Total Pathway: 6.0E-07 Total Pathway: 9.1E-0S 

4.26846 4.4E-09 1.8E+00 7.7E-09 
Benzo(a)anthracene 3.05E-09 3.2E-12 7.3E-01 2.3E-12 

1.84E-09 1.9E-12 7.3E+00 1.4E-11 
Benzo(g,h,i)perylene 2.32E-09 2.48-12 . 

3.05E-08 3.2E-11 4.3E+00 1.4E-10 
5.93E-07 6.2E-10 
3.08E-06 3.2E-09 

3.41E-06 3.5E-09 
3.09E-09 3.2E-12 7.3E+00 2.3E-11 

Total Pathway: 7.9E-0' 

Total Rad .+ Chem 6.1E-07 
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Compound 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 

Dibenzo(a,h)anthracene 
Phenanthrene 

U-Total 

IngestionlMilk 
Conc'n in Milk (mn1L) 

cal Risk 
.I 

= S F ( o ) x  
5.3E-10 1.8E+00 9.2E-10 
4.OE-12 7.3E-01 2.98-12 
2.48-12 7 3E+00 1.7E-11 
3.OE- 12 
l.lE-13 4.3E+00 4.9E-13 
2.0E-09 
3.8E-08 
4.OE-12 7.3E+00 2.9E-11 
4.48-09 

1.28E-07 
9.64E-10 
5.82E- 10 
7.36E- 10 
2.74E-11 
4.94E-07 
9.23E-06 

1.08E-06 
9.788-10 

Total Pathway: 9.7E-1( 

Total 

2.28-08 
4.0E-08 
1.1 E- 10 
3.1E-07 
1.7E-07 
1.2E-09 
5.6E-08 

8.78-09 
5.2E-12 
3.1E-11 

1.4E-10 

5.3E-11 

Total Rad + Chem l.OE-08-i 



TABLE B.3.4-29(b) 
(continued) 

NP-237 5.3E-05 9.8E+01 
RA-226 2.8E-05 5.1E+01 
RA-228 6.0E-07 l . lE+W 
SR-90 4.6E-03 8.6E+03 
U-234 5.88-03 l . lE+04 
U-2351236 3.9E-05 7.2E+01 

NONCARCINOGENIC HAZARD 

NP-237 3.5E-02 
RA-226 3.7E-01 
RA-228 8.0E-03 
SR-90 1.7E+02 
U-234 1.3E+02 
U-2351236 8.6E-01 

U-238 l.lE-03 2.OE+03 lu-238 l.lE-03 2.OE+03 

I I 
Total Pathway: 

3.2E-12 ' 

1.9E-12 
2.48-12 
3.2E-11 5.0E-03 6.3E-09 
6.2E-10 
3.2E-09 3.0E-03 l.lE-06 

3.5E-09 
3.2E-12 

U-238 2.3E+OI 

I 
Total Pathway: 

5.3E-10 3.OE-04 1.8E-06 
Benzo(a)anthracene 

Benzo(g.h,i)perylene 

Dibenzo(a. h)anthracene 

46 
& 
U U U 

td 
td 
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3.0E-09 

2.3E-09 
3.0E-08 
5.9E-07 
3.1E-06 
3.1E-09 
3.48-06 

1.8E-09 
Benzo(a)anthracene 4.OE- 12 

Benzo(g .h,i)perylene 3 .OE- 12 

Lead 2.0E-09 
U-Total 3.8848 3.0E-03 1.3E-05 
Dibenzo(a, h)anthracene 4.OE- 12 
Phenanthrene 4.4E-09 

Benzo(a)pyrene 2.4E- 12 

Beryllium l.lE-I3 5.0E-03 2.3E-11 

1.6E-05 

6.4E-09 

1.4E-05 

I I 1  I 
Total Pathway: 1.6E-05 Total Pathway: 1.4E-05 

Total Rad + Chem 1.6E-05 Total Rad + Chem l.4E-05-i 



e 

Not applicable 

TABLE B.3.4-29(c) 

FUTURE, GREAT MIAMI RIVER RESIDENTIAL USER, ADULT 
SOLID WASTE LANDFILL GREAT MIAMI RIVER SURFACE WATER 

Curcinogenic Risk 

Ingestion of Surface Water Dermal ContactISurface Water 
Compound hsk 

NP-237 7.48-02 2.2E-10 I6E-11 
RA-226 6.88-03 7 8E-10 5.38-12 
RA-228 8.28-03 1.OE-10 8.28-13 
SR-90 3.2E-01 3.6E-11 1.2E-11 
U-234 1.9E+01 I 6E-11 3.OE-10 Not Applicable 
U-2351236 13E-01 I 6E-ll  2.OE-12 
U-238 3.5E+00 2.8E-11 9.8E-11 

I 

? 
U U 

F 
b 
h) w 

Benzo(a)anthracene 
Benzo(a)pyrenc 
Bemo(g.h.i)perylene 
Beryllium 
Lead 
U-Total 
Diknzo(a.h)anthraccnc 

Phenanthrene 

9.68-12 

1.6E-12 
3.7E-1 I 
4.4E-10 
2. I E-07 
2.3E-12 
1.6E-07 

3.8E-I2 
9.9E-13 6.1E-01 6.OE-13 
3 .9813 6.IE+00 2 .4812 
1.7E-13 
3 .8812 8.4E+00 3.2E-11 
4.5E-11 
2.1E-08 
2 .3813 6.1E+00 1.4E-12 
1.6E-08 

Benzo(a)anthraccnc 
&nzo(a)pyrcnc 
Benzo(g.h.i)perylene 
Beryllium 
Lead 
U-Total 
Diknzo(a.h)anthracene 

Phenanthrene 

2.68-13 7.3E-01 
1.OE-13 7.3E+00 
4.48-14 
1.OE-12 4.3E+00 
1.2E-11 
5.7E-09 
6.28-14 7.3E+00 
4.38-09 

Total Pathway 3.6E-09 

Total Rad + Chem 3.68-09 

Total Pathway 

1.9E-13 
7.58-13 

2.9E- 15 4.4E-12 
&nzo(g.h.i)pcrylcne 

Lead 1.4E-16 
U-Total 1.6E- 1 1 

4.58-13 
Phenanthrene 

1.2E-10 Total Pathway 6.1E-12 
For PA& and Be. dcrma1,carcinoecnic risk assumes IX the oral carcinoecnic risk 

Total Rad + Chem 5.5E-10 

Total 

1.6E- 1 1 
5.38-12 
8.28-13 
1.2E-11 
3.OE-10 
2.OE-12 
9.8E-11 

3.78-09 
9.98-13 - 
3.98-12 

4.IE-11 

2.3E- 12 

Total Rad + Chem 6.IE-12 -1 

FER\CRU2RIUAH\SWSWGMRS.XLS\6/5/94: 1 I :38 PM 



TABLE B.3.4-29(~) 
(contlnued) 

IArsenic 6.3E-11 3.OE-04 2.1E-07 
2.6E-13 
I.0E-13 
4.4E-I4 
1.OE-12 5.OE-03 2.OE-IO 
1.2E-11 

6.2814 
5.7E-09 3.OE-03 1.9E-06 

Inhalation of Surface Water 

Arsenic 1.8E-13 2.9E-04 6.4E-1 
Bcnzo(a)anthaccne 
Bcnzo(a)pyrcne 
Bcnzo(g.h.i)pcrylcnc 
Beryllium 
Lead 
U-Total 
Dibenzo(a.h)anthacene 

Compound Conc'n(pCilL1 & RfDo Hazard 

Not applicable 

Total Pathw 

Inhalation of Surface Water 
Compound Conc'n(mnlL1 RfDo Hazard 

Arsenic 
&nzo(a)anhaceoe 
Bcnzo(a)pyrene 
Bcnzo(g.h.i)pcrylcnc 
Beryllium 
Lead 

Dibenzo(a.b)anlhraccne 

Phenanthrene 

U-Total 

2.3E-09 
9.6E- I2 
3.8E- I2 
1.6E-12 
3.7E-11 
4.4E-IO 
2.1E-07 
2.3E- I2 
1.6E-07 

2.4E-10 
9.9E- 13 
3.9E-13 
1.7E-13 
3.8E-I 2 
4.5E-11 
2.IE-08 
2.38-13 
1.6E-08 

I 
Total Pathway 

Total Rad + Chem 
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Noncarcinogenic Hazard 

Radiation Hazard 
Ingestion of Surface Water 

Compound - Intake RfDo Hazard 
NP-237 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

1 Dermal ContadSurface Water 

Not Applicable 

Total Pathway 

Ingestion of Surface Water I I  Dermal ContacllSurface Water 
Intake RfD(derm) Hazard - Intake RfDo Hazard I I Compound - Compound 

Bcnzo(a)anthacenc 
Bcnzo(a)pyrcne 
Bcnzo(g.b.i)pcrylcne 
Beryllium 
Lead 
U-Total 
Dibenzo(a.h)anthraccnc 
Phenanthrene 

6.1E-13 
3.58-13 
6.9E-13 
2.9E-15 5.OE-05 
1.4E-16 
1.6E-11 1.5E-04 
4.8E-13 
2.8E-09 

5.9E-I 

1.IE-O 

Phenanthrene I I  
I I ,  . Total Pathway 2.1 E-06 Total Pathway: I .  I E07 

Total - 

2. I E-07 

2.6E-IO 

2.OE-06 

Total Rad + Chem 2.IE-06 Total Rad + Chem 1.1 E-07 -2.2E-06j 



IngestiodVegetables 
Compound Conch-Ven. (DCi/k& - Intake Risk 

NP-237 1.65846 3.2E+00 2.2E-10 7.1E-10 
RA-226 1.90E-07 3.7E-01 7.8E-10 2.9E-10 
RA-228 4.98E-09 9.8E-03 1.OE-10 9.8E-13 
SR-90 2.65E-05 5.2E+01 3.6E-11 1.9E-09 
U-234 2.33E-04 4.6E+02 1.6E-11 7.4E-09 
U-2351236 1.57E-06 3.1E+00 1.6E-11 4.9E-11 
U-238 

TABLE B.3.4-29(d) 
CURREh'TlFUTuRE GREAT MIAMI AGRICULTURAL USER 

SOLID WASlT LANDFILL HOME GROWN PRODUCE (GREAT MIAMI RIVER SURFACE WATER AFFECTED) 
CARCINOGENIC RISK 

1.90E-07 2.0E-01 7.8E-10 1.5E-1( 
4.93E-09 5.1E-03 1.OE-10 5.1E-1: 
2.65E-05 2.8E+01 3.6E-11 9.9E-1( 
2.33E-04 2.4E+02 1.6E-11 3.9E-05 
1.578-06 1.6E+00 1.6E-11 2.6E-ll 
4.288435 4.5E+01 2.8E-11 1.3E-05 

I 
Total Pathway: 1.3E-08 Total Pathway: 6.7E-0! 

5.48E-06 6.0E-09 1.8E+00 l.lE-08 
Benzo(a)anthracene 4.64E-09 5.1E-12 7.3E-01 3.7E-12 

1.02E-09 1.1E-12 7.3E+00 8.2E-12 
Benzo(g,h,i)perylene 9.51E-11 1.OE-13 

7.85E-08 8.6E-11 4.3E+00 3.7E-10 
6.77E-06 7.5E-09 
1.24E-04 1.4E-07 

Dibenzo(a,h)anthrace 3.09E-10 3.4E-13 7.3E+00 2.5E-12 
6.75E-05 7.4E-08 

Total Pathway: 1.1 E-08 

Total Rad + Chem 2.4E-08 

FER\CRU2RI\ABQ\SWVGGMAG.XL.S\6/5/94; 11 :39 PM 

I Risk 
IngestiodFNit 

Compound Conc'n-Fmit (rnglkpJ Intake eisk 
Arsenic 5.48E-06 3.2E-09 1.8E+00 5.6E-09 
Benzo(a)anthracene 4.61E-09 2.7E-12 7.3E-01 2.OE-12 
Benzo(a)py rene 1.01E-09 5.9E-13 7.3E+00 4.3E-12 
Benzo(g,h,i)perylen 9.448-1 1 5.58-14 
Beryllium 7.85E-08 4.6E-11 4.3E+00 2.OE-10 
Lead 6.77E-06 - 3.9E-09 
U-Total 1.24E-04 7.3E-08 

Phenanthrene 6.58E-05 
Dibenzo(a,h)anthracen 3.07E-10 1.8E-13 7.3E+00 1.3E-12 

Total Pathway: 5.8E-0' 

l.lE-09 
4.5E-10 
1.5E-12 
2.9E-09 
l.lE-08 

3.68-09 
7.6E-11 

1.6E-08 
5.7E-12 
1.2E-11 

5.7E-10 

' I  

Total Rad + Chem 1.3E-08 F rn 
w 
a 
-2 



TABLE B.3.429(d) 
(continued) 

NO? 

IngestiodVegetables 
Compound Conc'n-Vea. (PCilkg) RfDo Hazard 

NP-237 
RA-226 
RA-228 
SR-90 
U-234 
U-2351236 
U-238 

1.6E-06 3.2E+00 
1.9E-07 3.7E-01 
5.0E-09 9.88-03 
2.7E-05 5.2E+01 
2.38-04 4.6E+02 
l.6E-06 3.1E+00 
4.3E-05 8.4E+01 

I 
Total Pathway: 

4.6E-09 
1 .OE-09 

7.8E-08 

1.2E-04 

6.7E-05 

9.5E-I1 

6.88-06 

3.IE-10 

5.1E-12 
1.1 E-12 
1.OE-13 
8.6E-11 5.0E-03 1.7E-08 
7.5E-09 
1.4E-07 3.0E-03 4.6E-05 
3.4E- 13 
7.4E-08 

ARCINOGENIC HAZARD 

1.65E-06 1.7E+00 
1 .WE47 2.0E-01 
4.93E-09 5.1E-03 
2.65E-05 2.8E+01 
2.33E-04 2.4.E+02 
1.57E-06 1.6E+00 
4.288-05 4.5E+01 

Total Pathway: 

Benzo(a)anlhracene 

Benzo(g,h.i)perylene 

Dibenzo(a.h)anthrace 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 

Dibenzo(a,h)anthrace 
Phenanthrene 

U-Total 

4.61E-09 
1.01E-09 

7.858-08 
6.77E-06 
1.248-04 

6.58845 

9.44E-11 

3.07E- 10 

2.7E-12 
5.9E- 13 
5.5E-14 
4.6E-11 5.0E-03 2.38-13 
3.9E-09 
7.38-08 3.0E-03 2.2E-10 
1.8E-13 
3.8E-08 

I L  
Total Pathway: 6.6E-05 

Total Rad + Chem 6.6E-05 

FER\CRUZRI\ABQ\SWVGGMAG.XLS\6/5/94: I I :39 PM 

Total Pathway: 1. IEa! 

Total - 

3.1E-05 

1.7E-08 

4.6E-05 

Total Rad + Chem 1.1 E-05 F 



0 
TABLE 3.5-2(a) 

Constituents of Potential Concern (CPCs) 



I 

TABLE 3.5-2(a) 
Constituents of  Potential Concern (CPCs) 

Lime Sludge Ponds: Surface Soil-. I 

- Acetone 12 I 11 0.002 I 0.002 I 0.006 I 0.047 I 0.010083 1 - 1 - 1 - 1  2700 1 G 0.002 I I - 
- - - - Toluene m?,ilfgI u I 12 I 3 I 0.001 I 0.017 I 0.006 I 0.047 I 0.01125 I - 1 5400 I G I N 1  0.017 

L = Lognormal N = Normal U = Undefined 

' EPA Risk Assessment Guidance. Part B (EPA 1991d) 
Initial screening: CPC is removed if mnantration term is below background mncentration. 
Secondary screening: 9Sth perantile mmparison is made if CPC is removed based on concentration term being less than background concentration and sample set is less than 30. Constituent is removed if concentration 

Final screening: CPC is removed based on multiple toxicological screening criteria (Criteria C throughG presentedbelow). 
- Not applicable 

term is less than the 951h percentile. 
' 

'* Insuffiaent toxiaty data to screen * EPA RAGs screening criteria were not used for radionuclides: all radionudides above background or the 9Sth percentile conantrations were retainted as CPCs. 
' Quantitative risk assessment not possible: qualitative use only. 
summary of Screening Criteria: 

(A) Concentration term ishelow background. 
(B) Concentration term is below the 9Sth percentile. 
(C) Constituent was identified only once in one medium (i.e., not found in any other media). 
(D) Constituent is an essential macronutrient and micronutrient that is nontoxicat levels identified (e&. AL Na, K. Mg Ca, Fe). 
(E) Constituent is ubiquitous in nature (e.& AL Si. Cl). 
(F) Constituent is within a nonspcaficdass of chemical mmpounds(e.g, TOC. TPH. PAH. CH. general aqueous chemistry). 
(G) Constituent concentration term is below the screening values calculated from the EPA RAGs Part B. based on a HQ of 0.1 and risk level of 1.0 x IO-'. 



i 
Table3 .S~qb)  

Constituents of Potential Concern (CPC) 

0 
M i n M a x  Residential 

Min Max SQU SQU 

g 2  
E $  
G o  
E C  
L E  S A  
-21 

a3 
m 
a 
l-4 



L = Lognormal N = Normal U = Undefined 

a 

' Sxondary screening: 95th percentile comparison is made if CPC is removed based on concentration term b&g less than background concentration and sample set is less than 30. Constituent is removed if concentration 
term is less than the 95th percentile. 

EPA Risk Assessment Guidance.Par1 B (EPA 1991d) 
Initial screening: CPC is removed if concentration term is belau background concentration. 

Final screening: CPC is removed based on multiple toxicolgical screening criteria (Criteria C through G presented below). 
- Not applicable 

0 

'Insufficient toxicity data to screen 
8 EPA RAGS screening criteria were not used for radionuclides; all radionuclides above background or the 95th percentile concentrations were retainted as CPCs. 

' No data available to calculate EPA RAGS. Part B screening value. 
i Non-parametric 95th percentiles were used in lieu of 95th UCLF for these Undehed  distributions. 

Quantitative risk assessment not possible: qualitativeuse only. 

Surnmarv of screenine Criteria: 
(A) Concentration term is b e l w  background. 
(B) Concentration term is below the 95th percentile. 
(C) Constituent was identified only once in one m+ium (i.e.. not found in any other media). 
(D) Constituent is an essential macronutrient and micronutrient that is nontoxic at levels identified (e.& A1 Na. K. Mg.  Ca. Fe). 
(E) Constituent is ubiquitous in nature (e& A1 S i  Cl). 
(F) Constituent is within a nonspecific class of chemical compcunds(eg.. TOC. IPH. PAH. CH. general aqueous chemistry). 
(G) Constituent concentration term is belav the screening values calculated from the EPA RAGs,Part & based on a HQ ofO.1 and risk level of 1.0 x lo-'. 



LSP-EPC.XLS; 6/8/94; 623 PM 

TABLE B r 5 - 2 ~  
LIME SLUD6E PONDS 

EXPOSURE POINT CONCENTRATIONS 

I I I I I I I I 
I I 1 



TABLE 83.5-2c 
LIME SLUDGE PONDS 

UPOSURE POINT CONCENTRATIONS 

Future Fume 
&site Off-site 

Contaminant onc'n(pCi/L onc'n(pCi SF(o) SF(i) SF(c) SF (dcrm) 
TC-99 2.96 0.17 1.3E-12 8.3812 6.OE-13 

I I I I 
I &site I Off-site I I 

Contaminant I onc'n(pCi/LI onc'n(pCi1 SF(o) I SF(i) 1 SF(c) ISF(dcrm) 
TC-99 2.961 0.171 1.3E-121 8.38121 6.OE-131 

I I I I I I I 
I I I I I I 

I I I I I I 
I I I I I I 

LSP-EPC.XLS; 618194; 623 PM 



TABLE 6 5 - 2 c  
LIME SLUDGE PONDS 

EXPOSURE POINT CONCENTRATIONS 

M-TOTAL I 6.43E-071 3.79EMI 4.4&091 6.438-07) 3.79E-071 
u - r o r w  1 5.57E-06) 3.218-061 3.808481 5.57E-061 3.21E-061 

LSP-EPC.XLS; 6/8/94; 623 PM 



TABLE B3.5-2c 
LINE SLUDGE PONDS 

EXPOSURE POINT CONCENTRATIONS 

CG?llaIniIlaIU 
NP-237 

Orr'n @ciL) SF(o) SF(i) 
5.06~+001 2.2E-IO 2.98-08 

TC-99 I 8.23E+OII I 1.3E-121 8.38-121 

I I I 

LSP-EPC.XLS; 618194; 623  PM 

I I 

I I I I I I 

CHEM (m@U 
Ancnic 1.45EM 
I .1.2-Trichlormifluorathan , I .66E-04 
I .Z-Dicthylbcnzcne I.00E-07 

Kp SF(o) SF(i) SF(&rm) RtD RtD(dcrm) 
I.OOE-03 1.75 1.84E+00 3.00E-04 2.858-04 
4.76E-03 
6.00E-03 

___ 

I I I 



TABLE B.3.5-4 
' CURRENT, TRESPASSING YOUTH 
LIME SLUDGE PONDS SURFACE SOIL 

CARCINOGENIC RISK 

NP-237 
PU-238 
PU-239/240 1.35E-01 1.6E+00 2.3E-10 3.7E-10 
RA-226 1.92E+00 2.3E+01 7.8E-10 1.8E-08 
RA-228 1.64E+00 1.9E+01 1.OE-10 1.9E-09 
SR-90 7.85E-01 9.3E+00 3.6E-11 3.4E-10 
M-228 2.91E+00 3.5E+01 5.5E-11 1.9E-09 
W-230 4.48E+01 5.3E+02 1.3E-11 6.98-09 
W-232 1.31E+00 1.6E+01 1.7E-10 2.68-09 
U-234 2.10E+01 2.5E+02 1.6E-11 4.OE-09 
U-235/236 1.74E+00 2.1E+01 1.6E-11 3.3E-10 

Inhalation of ParticulateslSoil 
Compound Conc'n (malm31 - Intake Risk 

Aroclor-1254 1.53E-09 2.9E-12 

U-238 1.86E-03 3.9E+00 5.2E-08 2.OE-071 lU-238 7.14E+01 8.5E+02 2.8E-11 2.4E-081 
. Total Pathway: 3.3E-07 Total Pathway: 6.3E-08 

IngestiodSoil 
Compound Conc'n(ma/kg) Intake Risk 

Aroclor- 1254 5.90842 6.4E-10 7.7E+00 4.98-09 
1.87E-07 3.5E-10 1.5E+01 5.3E-09 
2.86E-08 5.4E-11 6.1E+00 3.3E-10 
2.37E-08 4.5E-11 6.1E-01 2.7E-11 
2.60E-08 4.9E-11 6.1E-01 3.OE-11 
1.61E-08 3.OE-11 
2.60E-07 4.9E-10 
3.95E-08 7.4E-11 8.4E+00 6.3E-10 
7.17E-07 1.4E-09 
8.32E-09 1.6E-11 6.1E+00 9.6E-11 
1.87E-08 3.5E-11 6.1E-01 2.2E-11 
4.10E-08 7.7E-11 
6.43E-07 1.2E-09 

I rToTAL 

Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g .h,i)perylene 
bis(2-Ethylhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
TH-TOTAL 

7.19E+00 
1.10E+00 
9.10E-01 

1.00E+00 
6.30E-01 

1.00E+01 
1.52E+00 
2.76E + 0 1 

3.20E-0 1 
7.20E-0 1 

1.60E+00 
2.51E+01 
2.14E +02 

7.88-08 
1.2E-08 

1.1E-08 
6.8E-09 
l.lE-07 
1.6E-08 
3 .OE-07 
3.5E-09 
7.8E-09 
1.7E-08 
2.7E-07 
2.3E-06 

9.8E-09 

1.8E+00 
7.3E+00 

7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

1.4E-07 

7.2E-09 
7.9E-09 

1.5E-OS 
7.OE-0.5 

2.5E-08 
5.7E-OS 

8 . 7 ~ 4 8  

1 

Total Pathway: 6.4E-09 Total Pathway: 3.5E-07 

Total Rad + Chem 3.3E-07 Total Rad + Chem 4.1 E-07 

FER\CRUZRI\ABQ\LSPSOL?Y.Xl.S\6/5/94; 959 PM 



TAB1 

CARC 
Radiation 1 

Dermal Contact/Soil 

Not applicable 

(continued) 
3.5-4 

Total Pathway: F 
U U Y 

I .  

Q\ 

FER\CRU2RI\ABQ\LSPSOLTY,XLS\6/Sl94; 9x59 PM e .  

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo( a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
bis(2-Ethylhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

8.4E-09 
1.7E-08 

4.5E-07 
9.5E-08 
3.6E-08 
6.6E-07 

l.lE-06 
6.0E-07 
5.1E-06 

I.OE+Ol 8.7E-08 
1.8E+00 3.2E-08 

8.7848 
7.2E-09 
7.9E-09 

1.4E-02 1.3E-09 
7.0E-08 

2.5E-08 
5.7E-09 

I I 
Total Pathway: 3.2E-07 

OGENIC RISK 

External RadiatiodSoil 
Compound Intake !&K 

CS-137 
NP-237 
PU-238 
PU-239I240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.5E-01 2.0E-06 
1.5E-01 4.3847 
1.2E-01 2.8E-11 
2.9E-02 2.7E-11 
4.1E-01 6.OE-06 
3.5E-01 2.9E-06 
1.7E-01 
6.2E-01 5.68-06 

2.8E-01 8.5E-06 
4.5E+00 3.OE-1 I 
3.7E-01 2.4E-07 
1.5E+01 3.6E-08 

Total Pathway: 

9.6E+00 5.4E-11 

3.0E-07 
6.68-08 
3.4E-12 
7.8E-13 
2.5846 
1 .OE-06 

3.5E-06 

2.4E-06 

8.9E-08 
5.5E-07 
I .OE-05 

5.2E-10 

1.3E-10 

Compound !&K 

Not applicable 

For PAHs and Be dermal carcinogenic risk assumes 1X the, oral carcinogenic risk. 
Total Rad + Chem 3.2E-07 

Total 

3.0E-07 
6.9E-08 
2.7E-09 

2.5846 
1 .OE-06 

3.58-06 
7.7E-08 
2.4E-06 
3.4E-08 
9.2E-08 
7.7E-07 

6.5E- 10 

3.4E-10 

9.2848 
1.7E-07 
1.7E-07 
I .4E-08 
1.6E-08 

2.8E-09 
1.4E-07 

5.1E-08 
l.lE-08 

Total Pathway: 



0 
TABLE B.3.54 

NONCARCINOG> 

1.87E-05 3.9E-02 

3.51846 7.38-03 
4.99845 1 .OE-01 
4.26E-05 8.8E-02 
2.04E-05 4.2E-02 
7.57E-05 1.6E-01 
1.16E-03 2.4E+00 
3.40E-05 7.0E-02 
5.46E-04 l.lE+00 

1.50E-05 3.1E-02 

Benzo(a)anthracene 
Benzo(b)fluoranthene 2.60E-08 2.9E-10 
Benzo(g,h,i)perylene 1.61E-08 1.8E-10 
bis(2-Ethylhexy1)phthalate 2.60E-07 2.9E-09 

7.17E-07 7.9E-09 
3.95E-08 4.3E-10 

Dibenzo(a,h)anthracene 8.32849 9.2E-11 
Indene( 1.2.3-cd)pyrene 1.878-08 2.1E-10 

4.10E-08 4.5E-10 
6.43E-07 7.1E-09 e -- U-TOTAL 5.57E-06 6 1E-08 

€zq- 
P,- E -  

b@ 
q .  

Total Pathway: 

Total Rad + Chem 

FER\CRU2RI\ABQ\LSPSOLTY,XLS\6/5/94; 959 PM 

VIC HAZARD 

7.02E-01 8.3E+00 
7.20E-01 8.5E+00 
5.76E-01 6.8E+00 
1.35E-01 1.6E+00 

1.92E+00 2.3E+01 
1.64E+00 1.9E+01 
7.85E-01 9.3E+00 

2.91E+00 3.5E+01 
4.48E+01 5.3E+02 
1.31E+00 1.6E+01 
2.10E+01 2.5E+02 
1.74E+00 2.1E+01 

Compound 
Aroclor- 1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene . 
bis(2-Ethylhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

Conch (mglkg) Intake RfD(o) Hazard 
5.90E-02 3.7E-09 

7.19E+00 4.5E-07 3.0E-04 1.5E-03 
l.lOE+00 6.9E-08 
9.10E-01 5.78-08 

1.00E+00 6.3E-08 
6.30E-01 4.0E-08 

1.00E+01 6.3E-07 2.0E-02 3.1E-05 
1.52E+00 9.6E-08 5.0E-03 1.9E-05 
2.76E+01 1.7E-06 

3.20E-01 2.0E-08 
7.20E-01 4.58-08 

1.60E+00 1 .OE-07 
2.51E+01 1.6E-06 
2.148+02 1.3E-05 3.0E-03 4.5E-0: 

I I 
Total Pathway: 6.1E-03 

Total Rad + Chem 6. I E-03 



NONCARCIA 

Not applicable 

Total Pathway: 

,GENIC HAZARD 

Compound intake RfD(e) Hazard 
CS-137 1 SE-01 
NP-237 1.5E-01 
PU-238 1.2E-01 

RA-226 4.1E-01 
RA-228 3.5E-01 
SR-90 I .7E-01 
TH-228 6.2E-01 

TH-232 2.8E-01 
U-234 4.5E+00 

U-238 1.5E+01 

PU-2391240 2.9E-02 

TH-230 9.6E+00 

U-2351236 3.7E-01 

Total Pathway: 

Aroclor- 1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhexyl)phtalate 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

4.9E-08 
1.0E-07 2.9E-04 

2.6E-06 
5.6E-07 2.0E-02 
2.1E-07 5.OE-05 
3.8E-06 

6.7E-06 
3 SE-06 
3.0E-05 1.5E-04 

3.5E-0 

2.8E-0 
4.2E-0 

2.0E-0 

I I 
Total Pathway: 2.0E-01 

Total Rad + Chem 2.0E-01 

FER\CRU2RI\ABQ\LSPSOLTY.XLS\6/5194; 959 PM 

Not applicable 

Total Pathway: 

1.9E-03 

5.9E-05 
4.2843 

2.OE-01 

Wotal: 2 . m  



ep 
iz\ 
U U Y 

' W  
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TABLE B.3.5-5(a) 

LIME SLUDGE PONDS: SURFACE SOIL 
CARCINOGEMC RISK 

CURRENT, OFF-PROPERTY FARMER 

..._ 
. _ .  

FER\CRU2Rl\ABQ\LSSLOFRF.XLS\6/5/94; 1O:OO PM 

Compound Conch in Air (pCi/m3) Intake Risk 
CS-137 1.24E-07 1.4E-02 1.9E-11 2.7E-13 
NP-237 1.28E-07 1.5E-02 2.9E-08 4.3E-10 
PU-238 1.02E-07 1.2E-02 3.9E-08 4.6E-10 
PU-2391240 2.39E-08 2.8E-03 3.8E-08 l.lE-10 
RA-226 3.40E-07 3.9E-02 7.0E-09 2.8E-10 
RA-228 2.90E-07 3.4E-02 k9E-10 2.3E-11 
SR-90 1.39847 1.6E-02 6.2E-11 1.OE-12 
TH-228 5.15E-07 6.0E-02 7.8E-08 4.7E-09 
TH-230 7.93E-06 9.2E-01 2.9E-08 2.7E-08 
TH-232 2.31E-07 2.7E-02 l.lE-07 2.9E-09 
U-234 3.72E-06 4.3E-01 2.6E-08 l.lE-08 
U-2351236 3.09E-07 3.6E-02 2.5E-08 9.OE-10 
U-238 1.26E-05 1.5E+00 5.2E-08 7.6E-08 

Total Pathway: 1.2E-0: 

Total - 
2.7E-13 
4.3E- 10 
4.6E- 10 
l.lE-10 
2.8E-10 
2.3E-11 
1 .OE-12 
4.7E-09 
2.7E-08 
2.9E-09 
l.lE-08 

7.6E-08 
9.OE-10 

1.04E-11 6.78-13 
1.278-09 8.2E-11 1.5E+01 1.2E-09 1.2E-09 
1.95E-10 1.3E-11 6.1E+00 7.7E-11 7.7E-11 

Benzo(a)anthracene 1.61E-10 1.OE-11 6.1E-01 6.4E-12 6.4E-12 
Benzo(b)fluoranthene 1.77E-10 1.1E-I1 6.1E-01 7.OE-12 7.OE-12 
Benzo(g , h, 1)perylene 1.llE-10 7.2E-12 
bis(2-Ethylhexy l)phthalate 1.778-09 1.1E-10 

2.69E-10 1.7E-11 8.4E+00 1.5E-10 15E-10 
4.888-09 3.2E-10 

Dibenzo(a,h)anthracene 5.67E-11 3.7E-12 6.1E+00 2.2E-11 2.2E-11 
Indene( 1.2.3-cd)pyrene 1.28E-10 8.3E-12 6.1E-01 5.lE-12 5.1E-12 

2.838-13 1.8E-14 
4.448-09 2.9E-10 

Total Pathway: 1.5E-09 

Total Rad + Chem 1.3E-07 7 1  



TABLE B.3.5-5(a) 
(continued) 

NON-CARCINOGENIC HAZARD 

Inhalation of ParticulateslSoil 
Compound Conc'n-Air (pCi/m3) & Efi>o Hazard 

CS-137 1.248-07 1.4E-02 
NP-237 '. 1.288-07 1.5E-02 
PU-238 1.02E-07 1.2E-02 
PU-2391240 2.39E-08 2.88-03 
RA-226 3.40E-07 3.9E-02 
RA-228 2.90E-07 3.4E-02 
SR-90 1.39E-07 1.6E-02 
TH-228 5.15E-07 6.0E-02 
TH-230 7.93E-06 9.2E-01 
TH-232 2.31E-07 2.7E-02 
U-234 3.728-06 4.3E-01 
;U-2351236 3.09E-07 3.68-02 
IU-238 . 1.26E-05 1.5E+OO 

Total Pathway: O.OE+O( 

1.04E-11 6.7E-13 
1.27E-09 8.2E-11 
1.95E-10 1.3E-11 

Benzo(a)anthracene 1.61E-10 1.OE-11 
Benzo(b)fluoranthene 177E-10 1.lE-11 
Benzo(g .h. i)perylene 1.llE-IO 7.28-12 
bis(2-Ethylhexyl)phthalate 1.77E-09 1 1E-10 

2.69E-10 1.7E-11 
4.88E-09 3.2E-10 

Dibenzo(a, h)anthracene 5.67E-11 3.78-12 
Indeno( I ,2,3-cd)pyrene 1.28E-10 8.3E-12 

2 83E-13 1.8E-I4 
4.448-09 2.9E-10 

Total Pathway: O.OE+OO 

Toral Rad + Chem 0 OE+OO Toial: O.OE+OO 

d 

FER\CRUZRI\ABQ\LSSLOFRF.XLS\6/5/94; 1O:oO PM 
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TABLE B.3.5-5(b) 
CURRENT, OFF-PROPERTY CHILD 

LIME SLUDGE PONDS: SURFACE SOIL 
CARCINOGENIC RISK 

Compound Conc'n inAir(pCi/m3) Intake Risk 
CS-137 1.24E-07 2.6E-04 1.9E-11 4.9E-15 
NP-237 1.28E-07 2.7E-04 2.9E-08 7.8E-12 
PU-238 1.02E-07 2.1E-04 3.9E-08 8.4E-12 
PU-239/240 2.39E-08 5.0E-05 3.8E-08 1.9E-12 
RA-226 3.40E-07 7.1E-04 7.0E-09 5.OE-12 
RA-228 2.90E-07 6.1E-04 6.9E-10 4.2E-13 
SR-90 1.39E-07 2.9E-04 6.2E-11 1.8E-14 
TH-228 5.15E-07 l.lE-03 7.8E-08 8.4E-11 
TH-230 7.93E-06 1.7E-02 2.9E-08 4.8E-10 
TH-232 2.31E-07 4.9E-04 l.lE-07 5.3E-11 
U-234 3.72E-06 7.8E-03 2.6E-08 2.OE-10 
U-2351236 3.09E-07 6.5E-04 2.5E-08 1.6E-11 
U-238 1.26E-05 2.68-02 5.2E-08 1.4E-09 

Total Pathway: 2.2E-09 

Aroclor-1254 1.04E-11 5.7E-14 
Arsenic 1.278-09 7.OE-12 1.5E+01 1.OE-10 
Benzo(a)pyrene 1.95E-10 l.lE-12 6.1E+00 6.5E-12 
Benzo(a)anthracene 1.61E-10 8.8E-13 6.1E-01 5.4E-13 
Benzo(b)fluoranthene 1.77E-10 9.7E-13 6.1E-01 5.9E-13 
Benzo(g ,h ,i)perylene 1.llE-10 6.1E-13 
bis(2-Ethylhexyl)phthalate 1.77E-09 9.7E-12 
Beryllium 2.69E-10 1.5E-12 8.4E+00 1.2E-11 
Lead 4.88E-09 2.7E-11 
Dibenzo(a, h)anthracene 5.67E-11 3.1E-13 6.1E+00 1.9E-12 
Indeno( 1.2,3-cd)pyrene 1.28E-10 7.OE-13 6.1E-01 4.3E-13 
Phenanthrene 2.83E-13 1.6E-15 
TH-TOTAL 4.44E-09 2.4E-11 
U-TOTAL 3.80E-08 2.1E-10 

Total Pathway: 1.3E-1( 

Total 

4.98-15 
7.8E- 12 
8.4E- 12 
1.9E- 12 
5 .OE- 12 
4.2E-13 
1.8E-14 
8.4E-11 
4.8E-10 
5.3E-11 
2 .OE- 10 
1.6E-11 
1.4E-09 - 

1.OE-10 
6.58-12 
5.4E-13 
5.9E- 13 

1.2E-11 

1.9E-12 
4.38-13 

Total Rad + Chem 2.4E-09 p v q  

FER\CRU2RI\ABQ\LSSLOFRC,XLS\6/5/94; 1O:OO PM 



TABLE B.3.S-S(b) 
(continued) 

NON-CARCINOGENIC HAZARD 

1.24847 2.6E-04 
1.28E-07 2.7E-04 
1.02E-07 2.1E-04 
2.39E-08 5.OE-05 
3.40E-07 7.1E-04 
2.908-07 6.1E-04 
1.39847 2.9E-04 
5.15E-07 l.lE-03 
7.938-06 1.7E-02 
2.318-07 4.9E-04 
3.72E-06 7.8E-03 
3.09E-07 6.5E-04 
1.26E-05 2.6E-02 

Total Pathway: O.OE+Oc 

Inhalation of ParticulateslSoil 
Comwund Conch (malm31 Intake Rfi)o 

Aroclor-1254 1.04E-11 6.6E-13 
Arsenic 1.27E-09 8.1E-11 
Benzo(a)pyrene 1.95E-10 1.2E-11 
Benzo(a)anthracene 1.61E-10 1 .OE-I 1 
Benzo(b)fluoranthene 1.77E-10 1.lE-11 
Benzo(g .h ,i)perylene 1.llE-10 7.1E-12 
bis(2-Ethylhexy1)phthalate 1.77E-09 l.lE-10 
Beryllium 2.698-10 1.7E-11 
Lead 4.88E-09 3.1E-10 
Dibenzo(a,h)anthracene 5.678-1 1 3.6E-12 
I'ndeno( 1,2,3-cd)pyrene 1.28E-10 8.28-12 
Phenanthrene 2.83E-13 1.8E-14 
TH-TOTAL 4.448-09 2.8E-10 
U-TOTAL 3.80E-08 ' 2.4E-09 

Total Pathway: O.OE+O( 

Total - 

Total Rad + Chem O.OE+OO 

FER\CRU2RI\ABQ\LSSLOFRC,XLS\6/5/94; 1O:OO PM 



CURRENl 
LIME SLUDGE POND 

\ 

Radiatic 
Ingestion of Beef 

Compound Conc’n (pCi/kpJ - lntake !tisJ 
cs-137 2.80E-04 5.1E-01 2.8E-11 1.4E-11 
NP-237 3.46E-07 6.48-04 2.2E-10 1.4E-13 
PU-238 2.59E-09 4.8E-06 2 2E-10 1.OE-15 
PU-2391240 6.50E-10 1.2E-06 2.3E-10 2.78-16 
RA-226 6.078-06 l.lE-02 7.8E-10 8.7E-12 
RA-228 3.31E-06 6.1E-03 1.OE-10 6.1E-13 
SR-90 4.69E-06 8.68-03 3.6E-11 3.1E-13 
TH-228 128E-07 2.3E-04 5.5E-11 1.3E-14 
TH-230 9.578-06 1.8E-02 1.3E-11 2.38-13 
TH-232 2.80E-07 5.IE-04 1.7E-10 8.7E-14 
U-234 3.218-05 5.98-02 1.6E-11 9.48-13 
U-2351236 2.678-06 4.98-03 1.6E-11 7.8E-14 
U-238 1.09E-04 2.0E-01 2.8E-11 5.6E-12 

I 

rABLE B.3.5-6(a) 
OFF-PROPERTY FARMER 

I: BEEF AND MILK @US AFFECTED) 
Carcinogenic Risk 
1- 

IneestiodMilk 
Compound 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conch-Milk (pCi/L) Intake 
9.80E-05 7.2E-01 
3.14E-08 2.3E-04 
5.18E-10 3.8E-06 
1.30E-10 9.6E-07 
1.09E-05 8.0E-02 
5.95E-06 ’ 4.4E-02 
2.34E-05 1.7E-01 
1.07E-07 7.8E-04 
7.98E-06 5.9E-02 
2.33E-07 1.7E-03 
9.64E-05 7.1E-01 
8.01E-06 5.9E-02 
3.27E-04 2.4E+00 

SJoJ 
2.8E-11 
2.2E-10 
2.2E- 10 
2.3E-10 
7.8E- 10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

- Risk 
2.OE-11 
5.1E-14 
8.4E-16 
2.2E-16 
6.3E-11 
4.4E-12 
6.2E-12 
4.3E- 14 
7.6E-13 
2.9E-13 
1.1 E-1 1 
9.48-13 
6.7E-11 

I 1  

Total Pathway: 3.1E-11 Total Pathway: 1.7E-1C 

-08 9.4E-11 7. 
-07 4.OE-10 1. 
-07 3.OE-10 7. 

Benzo(a)anthracene 9.0E-08 9.3E-11 7.3E-01 6.8E-I I 
Benzo(b)fluoranthene 2.78-07 2.8E-10 7.3E-01 2.OE-10 
Benzo(g,h,i)perylene 2.1E-06 2.28-09 
bis(2-Ethylhexyl)phthalate 1.3E-05 1.4E-08 1.4E-02 1.9E-10 

2 6E-08 2.7E-11 4.3E+00 1.2E-10 
9 7E-08 9.9E-11 

Dibenzo(a. h)anthracene 4.6E-07 4.7E-10 7.3E+00 3 4E-09 
lndeno( 1.2.3-cd)pyrene 5.6E-07 5.8E-10 7.3E-01 4.2E-10 

1.2E-11 I .2E-14 
5.4E-09 5.58-12 

Total Pathway. 8.OE-OS 

11 Risk 
IngestiodMil k 

Comwund Conch-MiIk (mnlL) Intake !tisJ 
Aroclor- 1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

2.9E-08 
1.2E-08 
9.2E-08 
2.9E-08 
8.5E-08 
6.7E-07 
4.2E-06 

8.1E-08 
1 SE-07 
1 XE-07 

2.4E-11 

3.8E- 12 
4.5E-09 
1.3E-06 

1.2E-10 7.7E+00 
4.8E-11 1.8E+00 
3.8E-10 7.3E+00 
1.2E-10 7.3E-01 
3.5E-10 7.3E-01 
2.8E-09 
1.7E-08 1.4E-02 
9.8E-14 4.3E+00 
3.3E-10 
6.OE-10 7.3E+00 
7.3E-10 7.3E-01 
1.5E-14 
1.8E-11 
5.5E-09 

9.2E-10 
8.4E-11 
2.7E-09 
8.6E-11 
2.6E-10 

2.4E-10 
4.2E- I 3 

4.48-09 
5.3E-10 

I 

Total Pathway: 9.2E-OS 

Total - 
3.5E-11 
1.9E-13 
1.9E-15 
4.9E-16 
7.1E-11 
5.OE-12 
6.5E- 12 
5.6E-14 
9.9E-13 
3.8E- 13 
1.2E-11 
1.OE-12 
7.3E-11 

1.6E-09 

4.98-09 
7.8E- 10 

1.5E-10 
4.6E- 10 

4.3E- 10 
1.2E-10 

7.8E-09 
9.5E-10 

Total Rad + Chem 8.1E-09 Total Rad + Chem 9.4E-09 

FER\CRU2RI\ABQ\LBFOFRF.XLS\6/6/94; 6:46 PM 



TABLE B.3.56(a) 
(continued) 

L 

Compound 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

IngestionlMilk 
Compound Conch-Milk (malL) RfDCo) Hazard 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
bis(2-Ethy1hexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Indene( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

Conc’n(pCi/kd Intake RfDo Hazard 
2.8E-04 5.1E-01 
3.5E-07 6.4E-04 
2.6849 4.8E-06 
6.5E-10 1.2E-06 
6.1E-06 l.lE-02 

. 3.3E-06 6.1E-03 
4.7E-06 8.68-03 
1.3E-07 2.3E-04 
9.6E-06 1.8E-02 
2.8E-07 5.1E-04 
3.28-05 5.9E-02 
2.78-06 4.9E-03 
l.lE-04 2.0E-01 

Compound 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conch-Milk (pCi/L) 
9.80E-05 
3.14E-08 
5.18E-10 
1.30E-10 
1.09E-05 
5.95E-06 
2.34845 
1.07E-07 
7.988-06 
2.33E-07 
9.64E-05 
8.01E-06 
3.27E-04 

- Intake RfDo Hazard 
7.2E-01 
2.3E-04 
3.8E-06 
9.68-07 
8 .OE-02 
4.48-02 
1.7E-01 
7.8E-04 
5.9E-02 
1.7E-03 
7.1E-01 
5.9E-02 

2.4E+00 

1 I 

Total Pathway: Total Pathway: 

7 4.OE-10 3.0E-04 1.3E-0 

Benzo(a)anthracene 9.0E-08 9 3E-11 
Benzo(b)fluoranthene 2.7E-07 2.8E-10 
Benzo(g, h,i)pery lene 2.1E-06 2.2849 
bis(2-Ethyl hexy1)phthalate 1.3E-05 1.4E-08 2.0E-02 6.8E-0 

2.68-08 2.7E-11 5.0E-03 5.4E-0 
9.7E-08 9.9E-I I 

Dibenzo(a, h)anthracene 4.68-07 4.7E-10 
Indeno( 1.2.3-cd)pyrene 5.6E-07 5.8E-10 

1.2E-11 1.2E-14 
5.4E-09 5.58-12 

Total Pathway: 2 2E-C 

Total Rad + Chem 2.2E-06 

FER\CRU2RI\ABQ\LBFOFRF,XLS\6/6/94. 6 46 PM 

2.9E-08 
1.2E-08 
9.2848 
2.9E-08 

6.7E-07 
4.28-06 

8.1E-08 
1 SE-07 
1.8E-07 

8 SE-08 

2.4E-11 

3.8E- 12 
4.5E-09 
1.3E-06 

1.2E-10 
4.8E-I1 3.0E-04 1.6E-07 
3.8E-10 
1.2E-10 
3.5E-10 
2.8E-09 
1.7E-08 2.0E-02 8.6E-07 
9.88-14 5.0E-03 2.OE-11 
3.3E-IO’ 
6.OE- 10 
7.3E-10 
1.5E-14 
1.8E-11 
5.5E-09 3.0E-03 1.8E-06 

1 
Total Pathway: 2.8E-01 

Total - 

1.5E-06 

1.5E-06 
5.4E-09 

2.0E-06 

Total Rad + Chem 2.88-06 



TABLE B.3.54b) 
CURRENT, OFF-PROPERTY CHILD 

LIME SLUDGE PONDS: BEEF AND MILK @USr AFFECTED) 
Carcinopenic Risk 

NP-237 3.46E-07 2.1E-05 2.2E-10 4.6E-15 
PU-238 2.59849 1.6E-07 2.2E-10 3.5E-17 
PU-2391240 6.50E-10 4.0E-08 2.3E-10 9.lE-18 
RA-226 6.07E-06 3.7E-04 7.8E-10 2.9E-13 
RA-228 3.31E-06 2.0E-04 1.OE-10 2.OE-14 
SR-90 4.698-06 2.9E-04 3.6E-11 1.OE-14 
TH-228 1.288-07 7.8E-06 5.5E-11 4.3E-16 
TH-230 9.57846 5.8E-04 1.3E-11 7.6E-15 
TH-232 2.808-07 1.7E-05 1.7E-10 2.9E-15 
U-234 3.21E-05 2.0E-03 1.6E-11 3.1E-14 
U-235/236 2.67E-06 1.6E-04 1.6E-11 2.6E-15 
U-238 1.09E-04 6.6E-03 2.8E-11 1.9E-13 

Total Pathway: 1 .OE-12 

Aroclor- 1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
bis(2-Ethy1hexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene ' TH-ToTAL 
U-TOTAL 

9.2E-08. 
3.9E-07 
2.98-07 
9.0E-08 
2.7E-07 
2.1E-06 
1.3E-05 
2.6E-08 
9.78-08 
4.6E-07 
5.6E-07 
1.2E-11 
5.4E-09 
4.4E-07 

1.5E-11 
6.2E-11 
4.6E-11 
1.4E-11 
4.3E-11 
3.4E-10 
2.1E-09 
4.2E-12 
1.5E-11 
7.3E-11 
8.9E-11 
1.9E-15 
8.5E-13 
7.OE-11 

7.7E+00 l.lE-10 
1.8E+00 l.lE-10 
7.3E+00 3.4E-10 

7.3E-01 1 .OE-11 
7.3E-01 3.1E-11 

1.4E-02 3.OE-11 
4.3E+00 1.8E-11 

7.3E+00 5.3E-10 
7.3E-01 6.5E-11 

I 
Total Pathway: 1.2E-0! 

Tori1 Rad + Chern 1.2E-09 

FER\CRU2RI\ABQ\LBFOFRC.XLS\6/6/94; 6:47 PM 

- 
Risk I 

IngestionIMllk 
Compound Conc'n-Milk (pCdL) Risk 

CS- 137 9.80845 1.4E-01 2.8E-11 3.98-12 
NP-237 3.14E-08 4.58-05 2.2E-10 9.98-15 
PU-238 5.18E-10 7.48-07 2.2E-10 1.6E-16 
PU-2391240 1.30E-10 1.9E-07 2.3E-10 4.3E-17 
RA-226 1.09E-05 1.6E-02 7.8E-10 1.2E-11 
RA-228 5.95E-06 8.5E-03 1.OE-10 8.5E-13 
SR-90 2.34E-05 3.38-02 3.6E-11 1.2E-12 
M-228 1.07E-07 1.5E-04 5.5E-11 8.4E-15 
TH-230 7.98846 l.lE-02 1.3E-11 1.5E-13 
M-232 2.338-07 3.38-04 1.7E-10 5.7E-14 
U-234 9.64845 t.4E-01 1.6E-11 2.2E-12 
U-2351236 8 OIE-06 1.1E-02 1.6E-11 1.8E-I? 
U-238 3.278-04 4.7E-01 2 8E-11 1.3E-11 

Total Pathway: 3.4E-11 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g ,h,i)perylene 
bis(2-Ethylhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

2.9E-08 
1.2E-08 
9.2E-08 
2.9E-08 
8.5E-08 
6.7E-07 
4.2E-06 

8.1E-08 
1 SE-07 
1 .8E-07 

4.5E-09 
1.3E-06 

2.4E-1 I 

3.8E-I2 

l.lE-10 7.7E+00 8.3E-10 
4.4E-11 1.8E+00 7.6E-11 
3.4E-10 7.3E+00 2.5849 
l.lE-10 7.3E-01 7.8E-11 
3.2E-10 7.3E-01 2.3E-10 
2.58-09 
1.6E-08 1.4E-02 2.2E-10 
8.8E-14 4.3E+00 3.8E-13 
3.OE-10 
5.4E-10 7.3E+00 3.9E-09 
6.6E-10 7.3E-01 4.8E-10 
1.4E-14 
1.7E-11 
4.9E-09 

Total Pathway: 8.4E-0! 

Total 

4.4E-12 
1.5E-14 
2 .OE- 16 
5.2E-I7 
1.2E-11 
8.7E-13 
1.2E-12 
8.8E-15 
1.6E-13 
5.9E-14 
2.2E-12 
1.9E-13 
1.3E-11 

9.5E-10 
1.8E-10 
2.8E-09 
8.8E-11 
2.6E-10 

2.5E-10 
1.8E-11 

4.5E-09 
5.5E-10 

Total Rad + Chern . 8.4E-09 



TABLE B.3.54b) 
(continued) 

3.5E-07 2.1E-05 
2.6E-09 1.6E-07 

6.1E-06 3.7E-04 
3.3E-06 2.0E-04 
4.7E-06 2.9E-04 
1.3E-07 7.8E-06 
9.6E-06 5.88-04 
2.8E-07 1.7E-05 
3.2E-05 2.0E-03 
2.7E-06 1.6E-04 
l.lE-04 6.6E-03 

6.5E-10 4.0E-08 

. .  
, I Total Pathway: 

I Che 

Compound Conc'n (mR/keJ RfDo Hazard 
lngestion of Beef 

Aroclor-1254 9.2E-08 1.7E-10 
Arsenic 3.9E-07 7.2E-10 3.0E-04 2.4E-0 
Benzo(a)pyrene 2.9E-07 5.4E-10 
Benzo(a)anthracene 9.0E-08 1.7E-10 
Benzo(b)fluoranthene 2.7847 5.OE-10 
Benzo(g.h.i)perylene 2.1 E-06 3.9E-09 
bis(2-Ethylhexy1)phthalate 1.3E-05 2.58-08 2.0E-02 1.2E-0 
Beryllium 2 .6848 4.9E-11 5.0E-03 9.8E-0 
Lead 9.78-08 1.8E-10 
Dibenzo(a.h)anthracene 4.6847 8.5E-10 
lndeno( 1.2.3-cd)pyrene 5.68-07 1 .OE-09 
Phenanthrene 1.2E-11 2.28-14 
TH-TOTAL 5.4E-09 1.OE-11 
U-TOTAL 4.4E-07 8.2E-10 3.0E-03 2.7E-0 

Total Pathway: 3.9E-0 

Total Rad + Chem 3 .9846 

FER\CRUZRI\ABQ\LBFOFRC XLS\6/6/94; 6 47 PM 

Compound 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
ITH-230 
ITH-232 
U-234 
U-2351236 
U-238 

'on-carcinogenic Hazard 

I IngestiodMdk 
Conch-Milk (pCI/L) 

9.80E-05 
3.14E-08 
5.18E-10 
1.30E- 10 
1.09E-05 
5.95E-06 
2.34E-05 
1.07E-07 
7.98E-06 
2 33E-07 
9.64E-05 
8.01 E-06 
3.27E-04 

1.4E-01 
4.5E-05 
7.48-07 
1.9E-07 
1.6E-02 
8.58-03 
3.3E-02 
1 SE-04 
l.lE-02 
3.3E-04 
1.4E-01 
l.lE-02 
4.7E-01 

Total Pathway: 

8 5.1E-10 3.0E-04 1.7E-06 

Benzo(a)anthracene 2.9E-08 1.2E-09 
Benzo(b)fluoranthene 8.5E-08 3.78-09 
Benzo(g,h.i)perylene 6.7E-07 2.98-08 
bis(2-Ethylhexy1)phthalate 4.2E-06 1.8E-07 2.0E-02 9. IE-06 

2.4E-11 1.OE-12 5.0E-03 2.1E-10 
8.1E-08 3.5E-09 

Indeno(l.2.3cd)pyrene 1.8E-07 7.7E-09 
Dibenzo(a,h)anthracene ' 1.5E-07 6.3E-09 

3.8E-12 1.6E-13 
4.5E-09 1.9E-10 
1.3E-06 5.8E-08 3.0E-03 1.9E-05 

* Total Pathway: 3.OE-01 

4.1E-06 

I-L 
- 0  
I - m  % &  

$ 
- 3  z 

2 .OE-05 

Total Rad + Chem 3.0E-05 



TABLE B.3.5-7(a) 
CURRENT OFF-PROPERTY FARMER 

LIME SLUDGE PONDS HOME GROWN PRODUCE (DUST AFFECTED) 
CARCINOGENIC RISK 

RA-226 1.71E-07 1.8E-01 7.8E-10 1.4E-IC 
RA-228 1.41E-07 1.5E-01 1.OE-10 1.5E-11 
SR-90 7.61E-08 7 9E-02 3.6E-11 2.9E-12 
TH-228 2.45E-07 2.6E-01 5.5E-11 14E-11 
TH-230 3.96E-06 4.1E+00 1.3E-11 5.4E-11 
TH-232 

Total Pathway: 9.3E-10 Total Pathway 4.9E-IC 

Compound 
Aroclor-l254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Bem@)fluoranthene 
Bem(g.h.i)perylene 
bir(2-Ethylhexyl)phthala1 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
lndeno( I .2.3d)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

Conc’n-Veg. (mglkg) - Intake 
1.93E-08 2.1E-11 7.7E+00 
7.66E-07 8.4E-10 1.8E+00 
9.95E-08 l.lE-10 7.3E+00 
8.48E-08 9.3E-11 7.3E-01 
8.96E-08 9.9E-11 7.3E-01 
5.48E-08 6.OE-11 
8.67E-07 9.6E-10 1.4E-02 
1.41E-07 1.6E-10 4.3E+00 
2.55E-06 2.8E-09 
2.83E-08 3.1E-11 7.3E+00 
6.41E-08 7.1E-11 7.3E-01 
1.47E-10 1.6E-13 
2.22E-06 2.4E-09 
1.97E-05 2.2E-08 

Risk 

1 SE-09 

- 
1.6E-10 

8.OE-10 
6.8E-11 
7.2E-11 

1.3E-11 
6.7E-10 

2.3E-10 
5.2E-11 

Total Pathway: 3.5E-09 
Total Rad + Chem 4.58-09 

FER\CRU2RI\ABQ\LSVGOFRF.XLS\6/5/94; 1002 PM 

Ingestioflruit  
Compound Conc’n-Fruit (mg/kpJ Intake Risk 

Aroclor-1254 1.93E-08 I . l E ~ I 1  7.7E+00 8.7E-11 

Benzo(a)pyrene 9.88E-08 5.8E-11 7.3E+00 4.2E-10 

Benzo@)fluoranthene 8.89E-08 5.2E-11 7.3E-01 3:8E-11 
Benzo(g,h .i)perylene 5.44E-08 3.2E-11 

Arsenic 7.66E-07 4.5E-10 1.8E+00 7.8E-10 

Benzo(a)anthracene 8.42E-08 4.9E-11 7.3E-01 3.6E-11 

bis(2-Ethylhexyl)phthalat 8.67E-07 5.1E-IO 1.4E-02 7.1E-12 
Beryllium 1.41E-07 8.2E-11 4.3E+00 3.5E-10 
Lead 2.55E-06 1.5E-09 
Dibenzo(a.h)anthracene 2.82E-08 1.6E-11 7.3E+00 1.2E-10 
Indene( I .2,3d)pyrene 6.36E-08 3.7E-11 7.3E-01 2.7E-11 
Phenanthrene 1.43E-10 8.4E-14 
TH-TOTAL 2.228-06 1.3E-09 , 
U-TOTAL 1.97E-05 1.1 E48 

Total Pathway: 1.9E-05 

Total 

7.2E-12 
4.2E-11 
3.3E-11 
8.1E-12 
4.OE-10 
4.3E-11 
8.3E-12 
4.1E-11 
1.6E-10 
5.9E-11 
8.8E-11 
7.3E-12 
5.2E-IO 

2.5E-10 
2.3E-09 
1.2E-09 
1 .OE-10 
1.1E-IO 

2.OE-11 
1 .OE-09 

3.5E-10 
7.9E-11 

Total Rad + Chem 2.4E-09 



TABLE B.3.5-7(a) 

(continued) 

Benzo(g.h,i)perylene 5.5E-08 6.OE-11 
bis(2-Elhylhexyl)phthala 8.7E-07 9.6E-10 2.0E-02 4.8E-08 
Beryllium 1.4E-07 1.6E-10 5.0E-03 3.1E-08 
Lead 2.5E-06 2.8E-09 

NOA 

5.0E-08 

1.7E-07 

7.6E-08 
2.5E-07 
4.0E-06 
1.2E-07 
1.8E46 
1 SE-07 
6.28-06 

Benzo(g.h.i)perylene 5.44E-08 3.2E-11 
bis(2-Ethylhcxyl)phthala 8.67E-07 5.1E-IO 2.0E-02 2.5E-08 
Beryllium 1.41E-07 8.2E-I 1 S.0E-03 1.6E-08 
Lead 2.55846 1 3E-09 

ARCINOCENIC HAZARD 

I InnestionIFruir 
Compound Conc'n-Fruit (DCilka Inlake RfDo Hazard 

CS-137 8.54E-08 
6.32848 

PU-238 4.99848 
PU-239R40 1.17E-08 
RA-226 1.71E-07 
RA-228 1.41E-07 
SR-90 7.61 E 4 8  
TH-228 2.45847 
TH-230 3.96846 
TH-232 c 1.15E-07 
U-234 1.82E-06 d 
U-235R36 1 SlE-07 
U-238 6.17E-06 

NP-237 

Total Pathway: , Total Pathway: 

IngestionNegetables IngestiodFruit 
Compound Conc'n-Veg. (mglkg.) Inlake R1D(o) Hazard Compound Conc'n-Fruit (mglkg) Intake RfDo Hazard 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 8.5E-08 9.3E-11 
Benzo(b)fluoranthene 9.0E-08 9.9E-11 

1.9E-08 2.1E-11 
7.7E-07 8.4E-10 3.0E-04 2.8E-0f 
1.0E-07 l.lE-10 

Aroclor-1254 1.93E-08 1.1E-I1 
Arsenic 7.668-07 4.5E-10 3.0E-04 1.5E-06 
Benzo(a)pyrene 9.88848 5.8E-l'l 
Benzo(a)anthracene 8.42848 4.9E-11 
Benzo(b)fluoranthtne 8.89E-08 5.2E-11 

Dibcnzo(a.h)anthracene 2.8E-08 3.1E-11 
Indeno(I,2,3cd)pyrene 6.4E-08 7.1E-11 
Phenanthrene 1.5E-10 1.6E-13 
TH-TOTAL 2.2E-06 2.4E-09 
U-TOTAL 2.0E-05 2.2E-08 3.0E-03 7.2E 

Dibenzo(a.h)anlhracene 2.82848 1.6E-11 
Indeno( I .2,3d)pyrene 6.36E-08 3.7E-11 

TH-TOTAL 2.22E-06 1.3E-09 
U-TOTAL 1.97E-05 l.lE-08 3.0E-03 3.8E-06 

Phenanthrene 1.43E-10 8.4E-I4 

I I I  
Total Pathway: 1 .OE-05 Total Pathway: 5.4E-01 

Total - 

4.3E46 

7.3848 
4.8E-08 

l.lE-05 

Total Rad + Chem 1.OE-05 
F 

Total Rad + Chem 5.4E-06 

FER\CRUZRl\ABQ\LSVGOFRF,XLS\6/5/94; I0:OZ PM 



TABLE B.3.5-7(b) 
CURRENT OFF-PROPERTY CHILD 

LIME SLUDGE PONDS HOME GROWN PRODUCE (DUSr AFFECTED) 

IngestionNegetables 
Compound Conc'n-Vea. (DCilkd - Intake Risk 

CS-137 8.55E-08 7.2E-03 2.8E-11 2.OE-13 

CARCINOGENIC RISK 

IngestiodFruit 
Compound Conch-Fruit (pCi/kd Intake = gi& 

CS-137 8.54E-08 l.lE-02 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

6.32E-08 5.3E-03 
4.99E-08 4.2E-03 
1.17E-08 9.8E-04 
1.71E-07 1.4E-02 
1.42E-07 1.2E-02 
7.63E-08 6.4E-03 
2.52E-07 2.1E-02 
3.96E-06 3.3E-01 
1.15E-07 9.7E-03 
1.82E-06 1.5E-01 
1.5 1 E-07 1.3E-02 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 

1.2E-12 
9.2E-13 
2.3E-13 
1.lE-11 
1.2E-12 
2.3E-13 
1.2E-12 
4.3E-12 
1.6E-12 
2.4E-12 
2.OE-13 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

6.32E-08 
4.99E-08 
1.17E-08 
1.71E-07 
1.41E-07 
7.61 E 4 8  
2.45E-07 
3.968-06 
1.15E-07 
1.82E-06 
1.51E-07 

8.1E-03 
6.4E-03 
1 SE-03 
2.2E-02 
1.8E-02 
9.8E-03 
3.1E-02 
5.1E-01 
1 SE-02 
2.3E-01 
1.9E-02 

2.8E-11 3.1E-13 
2.2E-10 1.8E-12 
2.2E-10 1.4E-12 
2.3E-10 3.58-13 
7.8E-10 1.7E-11 
1.OE-10 1.8E-12 
3.6E-11 3.5E-13 
5.5E-11 1.7E-12 
1.3E-11 6.6E-32 
1.7E-10 2.5E-12 
1.6E-11 3.7E-12 
1.6E-11 3.1E-13 
2.8E-11 2.2E-11 U-238 6.17E-06 5.2E-01 2.8E-11 1.5E-11 U-238 6.17E-06 7.9E-01 

I 
Total Pathway: 3.9E-11 Total Pathway: 6.OE-11 

I Chemical Risk I IngestionNegetables 
Compound Conc'n-Verr. (mglkd - Intake Risk 

Aroclor-1254 1.93848 4.2E-12 7.7E+00 3.3E-11 
Arsenic 7.668-07 1.7E-10 1.8E+00 2.9E-10 
Benzo(a)pyrene 9.958-08 2.2E-11 7.3E+00 1.6E-10 
Benzo(a)anthracene 8.48E-08 1.9E-11 7.3E-01 1.4E-11 
Benzo(b)fluoranthene 8.96E-08 2.OE-11 7.3E-01 1.4E-11 
Bern@,  h .i)petylene 5.48E-08 1.2E-11 
bis(2-Ethylhexyl)phthala( 8.67847 1.9E-10 1.4E-02 2.7E-12 
Beryllium 1.41E-07 3.1E-11 4.3E+00 1.3E-10 
Lead 2.55E-06 5.6E-10 
Dibenro(a.h)anthracene 2.83848 6.2E-12 7.3E+00 4.5E-11 
Indene( I ,2,3sd)pyrene 6.41E-08 1.4E-11 7.3E-01 1.OE-11 
Phenanthrene 1.47E-10 3.2E-14 
TH-TOTAL 2.228-06 4.9E-10 
U-TOTAL 1.97E-05 4.3E-09 

I 
Total Pathway: 7.OE-10 

Total Rad + Chem 7.4E-10 

Ingestion/Fruit 
Compound Conc'n-Fruit (mglkg) Risk 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo@.h,i)perylene 
bis(2-Ethylhexyl)phthhalat 
Beryllium 
Lead 
Dibenzo(a.h)anthraccne 
Indene( 1.2.3sd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

1.93E-08 
7.66E-07 
9.88E-08 
8.42E-08 
8.89E-08 
5.44E-08 
8.67E-07 
1.41E-07 
2.55E-06 
2.82E-08 
6.36E-08 

2.22E-06 
1.97E-05 

1.43E-10 

6.5E-12 
2.6E-10 
3.3E-11 
2.8E-11 
3.OE-11 
1.8E-11 
2.9E-10 
4.7E-11 
8.5E-10 
9.5E-12 
2.1E-11 
4.8E-14 
7.4E- 10 
6.6E-09 

7.7E+00 
1.8E+00 
7.3E+00 

7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

5 .OE-1 1 
4.5E-10 
2.4E-10 
2.1E-11 
2.2E-11 

4.1E-12 
2.OE-10 

6.9E-11 
1.6E-11 

I I 
Total Pathway: l.lE-09 

Total 

5.1 E-1 3 
3.OE-12 
2.38-12 
5.7E-13 
2.8E-1 I 
3 .OE-12 
5.8E-13 
2.9E-12 
1.1E-11 
4.2E-12 . 
6.2E-12 
5 .  IE-13 
3.7E-11 

8.2E-11 
7.4E-10 
4.OE-10 
3.4E-1 I 
3.6E-11 

6.7E-12 
3.4E-10 

l.lE-10 
2.6E-11 

Total Rad + Chem 1.1E-09 

. I. 

. .- 
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TABLE B.3.5-7@) 
(continued) 

1.7E-07 14E-02 
14E-07 12E-02 
7.6E-08 64E-03 
25E-07 2 1E-02 
40E-06 33E-01 
1.2E-07 97E-03 
1.8E-06 1.5E-01 
1.5E-07 1.3E-02 
6.2E-06 5.2E-01 

4RCINOGENIC HAZARD 

IngestiodFruit 
Compound Conc'n-Fruit (PCiIkg) Intake Rfi)o Hazard 

cs-137 , 8.54E-08 l.lE-02 
NP-237 6.32E-08 8.1E-03 
PU-238 4.99E-08 6.4843 
PU-2391240 1.17E-08 1.5E-03 
RA-226 1.71E-07 2.2E42 
RA-228 1.41E-07 1.8E-02 
SR-90 7.61848 9.8E-03 
TH-228 2.458-07 3.1E-02 
TH-230 3.96E-06 5.1E-01 
TH-232 l.lSE-07 1.5E-02 . 
U-234 1.82E-06 2.3E-01 
U-235t236 1.51E-07 1.9E-02 
U-238 6.178-06 '7.9E-01 

Total Pathway: Total Pathway: 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo@)fluoranthene 
Benzo(g.h.i)perylene 
bis(2-Ethylhexy1)phthala 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

1.9E-08 
7.7E-07 
1 .OE-07 
8.5848 
9.0E-08 
5.5E-08 
8.7E-07 
1.4E-07 
2.5E-06 
2.8E-08 
6.4848 

2.2E-06 
2.0E-05 

1.5E-10 

4.9E-11 
2.0E-09 3.0E-04 
2.5E-10 
2.2E-10 
2.3E-10 
1.4E-10 
2.2E-09 2.0E-02 
3.6E-10 5.0E-03 
6.5E-09 
7.2E-11 
1.6E-10 
3.8E-13 
5.7E-09 
5.0E-08 3.0E-03 

6.5E 

1.1E 
7.2E 

1.7E 

I I 
Total Pathway: 2 .3845 

Total Rad + Chem 2.3E-05 

Aroclor-I254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g .h.i)perylene 
bis(2-Ethylhexyl)phtala 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno(l.2.3ul)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

1.938-08 7.6E-11 
7.66E-07 3.0E-09 3.0E-04 1 .OE-05 
9.88E-08 3.9E-10 
8.42E-08 3.3E-10 
8.89848 3.5E-10 
5.448-08 2.1E-10 
8.67E-07 3.4E-09 2.0E-02 1.7E-07 
1.41E-07 5.5E-10 5.0E-03 l.lE-07 
2.55E-06 1.OE-08 
2.82E-08 l.lE-10 
6.36E-08 2.5E-10 
1.43E-10 5.6E-13 
2.22846 8.7E-09 
1.97E-05 7.7E-08 3.0E-03 2.6845 

1.7E-05 

2.8E-07 
1.8E-07 

4.2E-05 

1 1 
Total Pathway: 3.6845 

Total Rad + Chem 3.6845 

FER\CRU2RIMBQ\LSVGOFRC.XLS\6/5/94; I003 PM 



1 

IIndeno( 1,2,3cd)pyrene 4.7E-05 4.9E-08 7.3E-01 3.5E-08 

TABLE B.3.5-8 
CURRENT, USER OF MILK AND MEAT 

LIME SLUDGE PONDS: BEEF AND MILK @USr AFFECTED) 

I Radia 
Ingestion of Beef 

Compound Conc'n (pCi/k& - - R i s k  
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232' 
U-234 
U-2351236 
U-238 I 

2.39E-02 
6.528-05 
2.81 E-07 
1.68E-07 
1.42E-03 
2.83E-04 
1.02E-03 
1.09E-05 
8 A7E-04 
2.37E-05 
3.67E-03 
3 ME-04 
1.25E-02 

4.4E+01 
1.2E-01 
5.2E-04 
3.1E-04 

2.6E+00 
5.2E-01 
1.9E+00 
2.0E-02 
1.6E+00 
4.4E-02 
6.7E+00 
5.6E-01 

2.3E+01 

2.8E-11 1 .2E-0)S 
2.2E-10 2.6E-11 
2.2E-10 1.1E-l? 
2.3E-10 7.1E-14 
7.8E-10 2.OE-05 
1.OE-10 5.2E-11 
3.6E-11 6.7E-11 
5.5E-11 1.lE-12 
1.3E-11 2.1E-11 
1.7E-10 7.4E-li 
1.6E-11 , 1.lE-l( 
1.6E-11 8.9E-1; 
2.8E-11 6.4E-lC 

Compound 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conc'n-Milk (oCi/L) 
8.36E-03 6.1E+01 
5.93E-06 4.4E-02 
5.62E-08 4.1E-04 
3.37E-08 2.5E-04 
2.56E-03 1.9E+01 

. 5.09E-04 3.7E+00 
5.09E-03 3.7E+01 
9.04E-06 6.6E-02 
7.39E-04 5.4E+00 
1.988-05 1.5E-01 
l.10E-02 8.1E+01 
9.12E-04 6.7E+00 
3.74E-02 2.7E+02 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E- 1 1 
1.6E-11 
2.8E-11 

Risk 
1.7E-09 
- 

9.6E-12 
9.1E-14 
5.7E-14 
1.5E-08 

1.3E-09 
3.7E- 10 

3.7E-12 
7.1E-11 
2.5E-11 
1.3E-09 

7.7E-09 
1.1 E-10 

I 
I I I  I 

Total Pathway: 4.2E-09 Total Pathway: 2.7E-08 

C hem 

ComDound 
Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 

Ingestion of Beef 
Conc'n (ma/k& 

1 .OE-06 
3.3845 
2.5E-05 
7.7E-06 
2.3E-05 
1 XE-04 
1.1 E-03 
5.8E-06 
1 .OE-04 
3.9E-05 

Intake 
1 .OE-09 
3.4E-08 
2.58-08 
7.9E-09 
2.4E-08 
1.9E-07 
1.2E-06 
5.9E-09 
l.lE-07 
4.0E-08 

- = R i s k  
7.7E+00 8.1E-09 
1.8E+00 6.0E-08 
7.3E+00 1.8E-07 

7.3E-01 5.8E-09 
7.3E-01 1.7E-08 

1.4E-02 1.6E-08 
4.3E+00 2.6E-08 

7.3E+00 2.9E-07 

Phenanthrene 
TH-TOTAL 
U-TOTAL 

1 .OE-06 1 .OE-09 

3.7E-05 3.8E-08 
5.0E-07 5.2E-10 

I 
Total Pathway: 6.4E-0' 

Total Rad + Chem 6.5E-07 

FER\CRU2RI\ABQ\UMKMTUS,XU\6/6/94; 6:47 PM 

IngestiodMilk 

Aroclor-1254 3.2E-07 1.3E-09 7.7E+00 1.0E-08 
Arsenic 9.9E-07 4.1E-09 1.8E+00 7.1E-09 
Benzo(a)pyrene 7.8E-06 3.2E-08 7.3E+00 2 3E-07 
Benzo(a)anthracene 2.4E-06 1.0E-08 7.3E-01 7.3E-09 
Benzo(b)fluorant$ene 7.2E-06 3.0E-08 7.3E-01 2.2E-08 
Benzo(g,h,i)perylene 5.78-05 2.4E-07 
bis(2-Ethylhexy1)phthalate 3.6E-04 1.5E-06 1.4E-02 2 OE-08 

Lead 8.6E-05 3.5E-07 
Dibenzo(a,h)anthracene 1.2E-05 5.0E-08 7.3E+00 3.7E-07 
Indeno(l,2,3cd)pyrene 1.5E-05 6.1E-08 7.3E-01 4.5E-08 
Phenanthrene 3.2E-07 1.3E-09 
TH-TOTAL 4.2E-07 1.7E-09 
U-TOTAL l.lE-04 4.6E-07 

Compound Conc'n-Milk (mn/L) Risk 

Beryllium 5.2E-09 2.1E-11 4.3E+00 9.2E-11 

Total 

2.9E-09 
3.6E-11 
2.OE-13 
1.3E-13 
1.7E-08 
4.3E-10 
1.4E-09 
4.8E-12 
9.2E-11 
3.2E-11 
1.4E-09 

8.3E-09 
1.2E-10 

1.8E-08 
6.7E-08 
4.2847 
1.3E-08 
3.9E-08 

3.7E-08 
2.68-08 

6.6E-07 
8.0E-08 

Total Pathway: 7.1E-07 

Total Rad + Chem 7.4E-07-1 



TABLE B.3.5-8 
(continued) 

2.4E-02 4.4E+01 
6.5E-05 1 .2E-01 
2.88-07 5.2E-04 
1.7E-07 3.1E-04 
1.4E-03 2.6E+00 
2.8E-04 5.2E-01 
I.0E-03 1.9E+00 
1.1E-05 2.0E-02 
8.9E-04 1.6E+00 
2.4E-05 4.4E-02 
3.7E-03 6.7E+00 
3.0E-04 5.6E-01 
1.2E-02 2.3E+01 

Non-carcinogenic Hazard 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

8.368-03 
5.93846 
5.62E-08 
3.37E-08 
2.56E-03 
5.09E-04 
5.09E-03 
9.04E-06 
7.39844 
1.98E-05 
I .  lOE-02 
9.12E-04 
3.74E-02 

6.1E+01 
4.4E-02 
4.1E-04 
2.58-04 

1.9E+01 
3.7E+00 
3.7E +01 

6.6E-02 
5.4E+00 

1.5E-01 
8.1E+01 
6.7E+00 
2.7E+02 

I 
Total Pathway: Total Pathway: 

9 3.0E-04 1.4E-05 

Benzo(a)anthracene 7.78-06 7.9E-09 2.4E-06 1 .OE-08 
Benzo(b)fluoranthene 2.3E-05 2.48-08 Benzo(b)fluoranthene 7.2E-06 3.OE-08 
Benzo(g ,h,i)perylene 1.8E-04 1.9E-07 Benzo(g,h,i)perylene 5.7E-05 2.4E-07 
bis(2-Ethy1hexyl)phthalate 3.6E-04 1.5E-06 2.0E-02 7.3E-05 

5.2E-09 2.1E-11 5.0E-03 4.38-09 
1.0E-04 l.lE-07 8.6E-05 3.5E-07 

Dibenzo(a, h)anthracene 3.9E-05 4.0E-08 Dibenzo(a,h)anthracene 1.2E-05 5.OE-08 
Indeno( 1,2,3-cd)pyrene 4.7845 4.9E-08 Indeno(l.2.3cd)pyrene 1.5E-05 6.1E-08 

1 .OE-06 1 .OE-09 3.2E-07 1.3E-09 
4.28-07 1.7E-09 
l.lE-04 4.6E-07 3.0E-03 1.5E-04 

Total Pathway: 1.9E-04 Total Pathway: 2.48-04 

Total - 

1.3E-04 

1.3E-04 
1.2E-06 

1.7E-04 

Total Rad + Chem 1.9E-04 

FER\CRU2RI\ABQ\LSMKMTUS,XLS\6/6/94: 6:47 PM 

Total Rad + Chem 2.4~-04-1 



TABLE B.3.5-9 
CURRENT, GROUNDSKEEPER 

LIME SLUDGE PONDS: SURFACE SOIL 
CARCINOGENIC RISK 

1.64E+00 1.4E+02 1.OE-10 1.4E-08 
7.85841 6.9E+01 3.6E-11 2.58-09 

2.91E+00 2.5E+02 5.5E-11 1.4E-08 
4.48E+01 3.9E+03 1.3E-11 5.1E-08 

Total Pathway: 2.7E-06 Total Pathway: 4.7E-07 

7.19E+00 3.5E-07 1.8E+00 6.2E-07 
l.lOE+00 5.4E-08 7.3E+00 3.9E-07 

Benzo(a)anthracene 9.10E-01 4.5E-08 7.3E-01 3.38-08 
Benzo(b)fluoranthene 1.00E+00 4.9E-08 7.3E-01 3.6E-08 
Benzo(g, h,i)perylene 1.61E-08 1.6E-10 Benzo(g,h,i)perylene 6.30E-01 3.1E-08 
bis(2-Ethylhexy1)phthalate 2.60847 2.5E-09 bis(2-Ethylhexy1)phthalate 1.00E+01 4.9847 1.4E-02 6.8E-09 

1.52E+00 7.4E-08 4.3E+00 3.2E-07 

Dibenzo(a.h)anthracene 3.20E-01 1.6E-08 7.3E+00 l.lE-07 
Indeno(l,2,3cd)pyrene 7.20E-01 3.58-08 7.3E-01 2 6E-08 

7.17E-07 7.0E-09 2.76E+01 1.3E-06 

4.10E-08 4.OE-10 1.60E+00 7.8E-08 
6.43E-07 6.3E-09 2.51E+01 1.2E-06 
5.57E-06 5.58-08 2.14E+02 1.0E-05 

a a 
cpb 
Zk? a a 

Total Pathway: 3.3E-08 Total Pathway: 1.6E-06 

Total Rad + Chem 2.8E-06 Total Rad + Chem 2.0E-06 

FER\CRU2RI\ABQ\LSSLGK,XLS\6/5/94; 1034 PM 



TABLE B.3.5-9 
(continued) 

CARCINOCEMC RISK 
Radiation 

Dermal Contact/Soil 

Not applicable 

. Total Pathway: 

Compound m = Risk 
CS-137 5.6E-01 2.0E-06 l.lE-06 
NP-237 5.8E-01 4.3E-07 2.5E-07 
PU-238 4.6E-01 2.8E-11 l.3E-11 
PU-239/240 l.lE-O1 2.7E-11 2.9E-12 
RA-226 1.5E+00 6.0E-06 9.2E-06 
RA-228 1.3E+00 2.9E-06 3.8E-06 
SR-90 6.3E-01 
TH-228 2.3E+00 5.6E-06 1.3E-05 

TH-232 1.OE+00 8.5E-06 8.9E-06 
TH-230 3.6E+01 5.4E-11 1.9E-09 

U-234 i . 7 ~ + 0 1  3 . 0 ~ - i i  5 . 0 ~ - i a  
U-235/236 1.4E+00 2.4E-07 3.38-07 
U-238 5.7E+01 3.6E-08 2.1E-06 

Total Pathway: 3.9E-05 

Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g, h.i)perylene 
bis(2-Ethy1hexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

2.0E-08 1.8E+00 3.7E-08 
3,.9E-07 
3.38-08 
3.6E-08 

5.3E-07 
l.lE-07 ’ 1.4E-02 1.6E-09 
4.3E-08 3.2E-07 
7.8E-07 

l.lE-07 
2.6E-08 

1.4E-06 
7.1E-07 
6.0E-06 

I I 
Total Pathway: 1.1E-06 

External RadiatiodSoil 
Compound Risk 

Not applicable 

For P A H s  and Be dermal carcinogenic risk assumes IX the oral carcinogenic risk. 
Total Rad + Chem l.lE-06 

Total 

1.1E-06 
2.7E-07 
2.1E-08 
5.IE-09 
9.3E-06 
3.8E-06 
2.5E-09 
1.3E-05 
6.48-07 
9.OE-06 
2.8E-07 
3.6E-07 
3.9E-06 

1.2E-07 
6.8E-07 
7.9E-07 
6.5E-08 
7.2E-08 

8.4E-09 
6.4E-07 

2.3847 
5.2E-08 

Total Pathway: 

3 . 9 E - 0 5 p m 4 . 5 B 6 5 1  

FER\CRUZRI\ABO\LSSLGK.XLS\6/5/94: 1O:W PM 



TABLE B.3.5-9 

e 
NONCARCINOGENIC HAZARD 

E w 
U 

& 
VI 
VI 

. a. . ., 
y- : 

3.51E-06 6.1E-02 
4.99E-05 8.7E-01 
4.26E-05 7.5E-01 
2.04E-05 3.6E-01 
7.57E-05 1.3E+00 

1.87E-07 5.1E-09 
2.86848 7.8E-10 
2.37848 6.5E-10 

Benzo(b)fluoranthene 2.60E-08 7.1E-10 
Benzo(g ,h,i)perylene 1.61E-08 4.4E-10 
bis(2-Ethylhexyl)phthalate 2.60E-07 7.1E-09 

3.95E-08 l.lE-09 
7.17E-07 2.0E-08 

Dibenzo(a,h)anthracene 8.32E-09 2.3E-10 
Indeno( 1,2,3-cd)pyrene 1.87E-08 5.1E-10 

4.10E-08 l.lE-09 
6.438-07 1.8E-08 
5.57E-06 1.5E-07 

Total Pathway: 

Total Rad + Chem 

5.76E-01 5.OE+01 
1.35E-01 1.2E+01 

1.92E+00 1.7E+02 
1.64E+00 1.4E+02 
7.85E-01 6.9E+01 

2.91E+00 2.58+02 
4.48E+01 3.98+03 

IngestiodSoil 
Compound Conch {mg/k@ Intake RfD(o) Hazard 

Aroclor-1254 5.90E-02 8.1E-09 
Arsenic 7.19E+00 9.8E-07 3.OE-04 3.3E-03 
Benzo(a)pyrene 1.10E+00 1.5E-07 
Benzo(a)anthracene 9.10E-01 1.2E-07 
Benzo(b)fluoranthene 1.00E+00 1.4E-07 
Benzo(g,h,i)perylene 6.30E-01 -8.6E-08 
bis(2-EthyIhexyl)phthalate 1.00E+01 1.4E-06 2.0E-02 6.8E-05 
Beryllium 1.52E+00 2.1E-07 5.0E-03 4.2E-05 
Lead 2.768+01 3.8E-06 
Dibenzo(a,h)anthracene 3.20E-01 4.4E-08 
Indeno(l.2.3-cd)pyrene 7.20E-01 9.9E-08 
Phenanthrene 1.60E+00 2.2E-07 
TH-TOT AL 2.51E+01 3.4E-06 
U-TOTAL 2.14E+02 2.9E-05 3.0E-03 9.8E-0: 

I 
Total Pathway: 1.3E-02 

Total Rad + Chem 1.3E-02 

FER\CRU2RI\ABQ\LSSLGK,XLS\6/5/94; 10:04 PM 



TABLE B.3.5-9 
(continued) 

NONCARCINOGENIC HAZARD 

Chemical Hazarl 
Dermal ConracVSoil 

Compound Intake RfD(derm) Hazard 
4roclor- 1254 
4rsenic 
3enzo(a)pyrene 
aenzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
lis(2-Ethy Ihexy I)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
Ill-TOTAL 
U-TOTAL 

2.8E-08 
5.7E-08 2.9E-04 2.0E-04 

1.5E-06 
3.2E-07 2.0E-02 1.6E-05 
1.2E-07 5.0E-05 2.4E-03 
2.2E-06 

3.88-06 
2.0E-06 
1.7E-05 ' 1.5E-04 l.lE-O1 

I 
Total Pathway: 1.2E-01 

Total Rad + Chem 1.2E-01 

CS-137 5.6E-01 
NP-237 5.8E-01 
PU-238 4.6E-01 
PU-239/240 l.lE-01 
RA-226 1.5E+00 
RA-228 1.3E+00 
SR-90 6.3E-01 
TH-228 2.3E+00 
TH-230 3.6E+01 
TH-232 1.OE+00 
U-234 1.7E+01 
U-235/236 1.4E+00 

lU-238 5.7E+01 
Total Pathway: 

External RadiatiodSoil 
:ompound Intake RfD(e) Hazard 

Not applicable 

Total Pathway: 

3.5E-03 

8.4845 
2.4E-03 

1.2E-01 

FER\CRU2RI\ABQ\LSSLGK,XLS\6/5/94; 1094 PM 



TABLE B.3.5-10(a) 

LIME SLUDGE PONDS: SURFACE SOIL 
CARCINOGEMC RISK 

FUTURE, OFF-PROPERTY FARMER (PRIVATE OWNERSHIP) 

I Radiation Risk I 
Inhalation of ParticulateslSoil 

Compound Conc'n in Air (pCilm3) Intake . w !ti& 

7 

c 
w 

4 

.' 6; 
P 
FJ 
E* 
4 

FER\CRUZRI\ABQ\LSSLOFFP,XLS\6/5/94; 1094 PM 

CS-137 1.24E-07 1.4E-02 1.9E-11 2.78-13 
NP-237 1.28E-07 1.5E-02 2.9E-08 4.3E-10 
PU-238 1.02E-07 1.2E-02 3.9E-08 4.6E-10 
PU-2391240 2.39E-08 2.8E-03 3.8E-08 l.lE-10 
RA-226 3.40E-07 3.9E-02 7.0E-09 2.8E-10 
RA-228 2.90E-07 3.4E-02 6.9E-10 2.3E-11 
SR-90 1.39E-07 1.6E-02 6.2E-11 1.OE-12 
TH-228 5.15E-07 6.0E-02 7.8E-08 4.78-09 
TH-230 7.93E-06 9.2E-01 2.9E-08 2.7E-08 
TH-232 2.31E-07 2.7E-02 l.lE-07 2.9E-09 
U-234 3.72Eq6 4.3E-01 2.6E-08 l.lE-08 

U-238 1.26E-05 1.5E+00 5.2E-08 7.6E-08 
Total Pathway: 1.2E-0i 

U-235/236 3.09E-07 3.6E-02 2.5E-08 9.OE-10 

Chemical Risk 
lnhalatlon of Paniculates/Soil 

Compound Conc'n (mglm3) - Intake w !ti& 
Aroclor-1254 1.04E-11 6.7E-13 
Arsenic 1.27E-09 8.2E-11 1.5E+01 1.2E-09 
Benzo(a)pyrene 1.95E-10 1.3E-11 6.1E+00 7.7E-11 
Benzo(a)anthracene 1.61E-10 1.OE-11 6 1E-01 6.48-12 
Benzo(b)fluoranfhene 1.77E-10 1.lE-I1 6 1E-01 7.OE-I2 
Benzo(g,h.i)perylene 1.llE-IO 7.28-12 
bis(2-Ethylhexy1)phthalate 1.77849 l.lE-IO 
Beryllium 2.698-10 1.7E-11 8.4E+00 1.5E-10 
Lead 4.88E-09 3.2E-10 
Dibenzo(a. h)anthracene 5.678-11 3.78-32 6.1E+00 2.2E-11 
Indeno(l,2,3cd)pyrene 1.28E-10 8.38-12 6.1E-01 5.1E-12 
Phenanthrene 2.83E-13 1.8E-14 
TH-TOTAL 4.44E-09 2.9E-10 
U-TOTAL 3.80E-08 2.5E-09 

Total Pathway. 1.5E-0' 

Total 

2.7E- 13 
4.3E-10 . 
4.6E-10 
l.lE-10 
2.8E-10 
2.3E-11 
1.OE-12 
4.7E-09 
2.7E-08 
2.9E-09 
1.1E-08 

7.6E-08 
9.OE-10 

1.2E-09 
7.7E-11 
6.4E- 12 
7.OE- 12 

1.5E-10 

2.2E-11 
5.1E-12 

Total Rad + Chem 1.3E-07 p n q  



TABLE B.3.5-10(a) 
(continued) 

NON-CARCINOGENIC HAZARD 

1.02E-07 1.2E-02 
2.398-08 2.88-03 
3.40847 3.98-02 
2.90847 3.4842 
I .39E-07 1.6E-02 
5.15E-07 6.0E-02 
7.93846 9.2E-01 
2.31847 2.7E-02 
3.72E-06 4.3E-01 
3.09E-07 3.6E-02 
1.268-05 I .5E+00 

e Total Pathway: 

1.27E-09 8.2E-11 
1.95E-10 1 3E-11 

Benzo(a)anthracene 1.61E-10 1.OE-11 
Benzo(b)fluoranthene 177E-10 1.lE-11 
Benzo(g,h.i)perylene 1.llE-10 7.28-12 
bis(2-Ethylhexy1)phthalate 1.77E-09 l.lE-10 

2.69E-10 1.7E-11 
4.88E-09 3 2E-10 

Dibenzo(a,h)anthracene 5.67E-11 3.7E-12 
Indeno(l.2.3-cd)pyrene 1.28E-10 8.3E-12 

2 83E-13 1.8E-14 
4.44E-09 2 9E-10 

Total Pathway: 

Total Rad + Chem Total: i 
FER\CRUZRI\ABQ\LSSLOFFl'.XLS\6/5/94; 1O:W PM 



TABLE B.3.5-10@) 
FUTURE, OFF-PROPERTY CHILD (PRIVATE OWNERSHIP) 

LIME SLUDGE PONDS: SURFACE SOIL ' 

CARCINOGEMC RISK 

Inhalation of ParticulateslSoil 
Compound Conc'ninAir(pCi/m3) Intake Risk 

CS-137 1.24E-07 2.6E-04 1.9E-11 4.9E-15 
NP-237 1.28E-07 2.7E-04 2.9E-08 7.8E-12 
PU-238 1.02E-07 2.1E-04 3.98-08 8.4E-I2 
PU-2391240 2.39E-08 5.0E-05 3.88-08 1.9E-12 
RA-226 3.40E-07 7.1E-04 7.0E-09 5.OE-12 
RA-228 2.90E-07 6.1E-04 6.9E-10 4.2E-13 

1 SR-90 1.39E-07 2.9E-04 6.2E-11 1.8E-14 
TH-228 5.15E-07 l.lE-03 7.8E-08 '8.4E-11 
TH-230 7.93E-06 1.7E-02 2.9E-08 4.8E-10 
TH-232 2.31E-07 4.9E-04 l.lE-07 5.3E-11 
U-234 3.72E-06 7.8E-03 2.6E-08 2.OE-10 
U-2351236 3.09E-07 6.5E-04 2.5E-08 1.6E-11 
U-238 1.26E-05 2.6E-02 5.2E-08 1.4E-09 

Total Pathway: 2.2E-05 

.. - . 
. _  
. ... 

e;,:. 
b: a-. 
F 
ipd 
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Compound Conc'n (mglm3) - Intake Risk I 
Aroclor- 1254 1.04E-11 5.7E-14 
Arsenic 1.27E-09 7.OE-12 1.5E+01 1.OE-10 
Benzo(a)pyrene 1.95E-10 l.lE-12 6.1E+00 6.5E-12 
Benzo(a)anthracene . 1.61E-10 8.8E-13 6.1E-01 5.4E-13 
Benzo(b)fluoranthene 1.77E-10 9.7E-13 6.1E-01 5.9E-13 
'Benzo(g,h,i)perylene 1.llE-IO 6.1E-13 
bis(2-Ethylhexyl)phthalate 1.77E-09 9.7E-12 
Beryllium 2.69E-10 1.5E-12 8.4E+00 1.2E-11 
Lead 4.88E-09 2.7E-11 

, Dibenzo(a,h)anthracene 5.67E-11 3.1E-13 6.1E+00 1.9E-12 
Indeno(l.2.3cd)pyrene 1.28E-10 7.OE-13 6.1E-01 4.3E-13 
Phenanthrene 2.83E-13 1.6E-15 
TH-TOTAL 4.44E-09 2.4E-11 
U-TOTAL 3.80E-08 2.1E-10 

Total Pathway: 1.3E-1( 

Total 

4.9E-15 
7.8E-12 
8.4E- 12 
1.9E-12 
5 .OE- 12 
4.2E-13 
1.8E-14 
8.4E-11 
4.8E-10 
5.3E-11 
2.OE-10 
1.6E-11 
1.4E-09 

1.OE-10 
6.5E-12 
5.4E- 13 
5.9E-13 

1.2E-11 

1.9E-12 
4.3E-13 

Total Rad + Chem 2.48-09 p w q  

1 



TABLE B.3.5-10@) 
(continued) 

NON-CARCINOGENIC HAZARD 

1.24E-07 2.6E-04 
1.28E-07 2.7E-04 
1.02E-07 2.1E-04 
2.39E-08 5.0E-05 
3.40E-07 7.1E-04 
2.90E-07 6.1E-04 
1.39E-07 2.9E-04 
5.15E-07 l.lE-03 
7.93E-06 1.7E-02 
2.318-07 4.98-04 
3.72E-06 7.8E-03 

1.95E-10 1.2E-11 
1.61E-10 1 .OE-11 
1.77E-10 1.lE-11 
1.11E-10 7.1E-12 

bis(2-Ethy lhexy l)phthalate 1.77E-09 l.lE-10 
2.69E-10 1.7E-11 
4.888-09 3.1E-10 
5.67E-11 3.6E-12 
1.28E-10 8.2E-12 
2.83E-13 1.8E-14 
4.448-09 2.8E-10 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

Dibenzo(a,h)anthracene 
Indeno( 1.2,3-cd)pyrene 

Total Rad + Chem 

FER\CRU2Rl\ABQ\LSSLOFCP,XLS\6/5/94; 10:OS PM e 

Total: 1 
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TABLE B.3.5-10(~) 
FUNRE, OFF-PROPERTY FARMER (FEDERAL OWNERSHIP) 

LIME SLUDGE PONDS: SURFACE SOIL 
CARCINOGENIC RISK 

~~ 

Intake Risk Compound Conc'n (malm3) - - I  Aroclor- 1254 1.04E-11 6.7E-13 
Arsenic 1.27E-09 8.2E-11 1.5E+01 1.2E-09 
Benzo(a)pyrene 1.95E-10 1.3E-11 6.1E+00 7.7E-11 
Benzo(a)anthracene 1.61E-10 1.OE-11 6.1E-01 6.4E-12 
Benzo(b)fluoranthene 1.77E-10 1.lE-11 6.1E-01 7.OE-12 
Benzo(g,h,i)perylene 1.llE-10 7.2E-12 
bis(2-Ethy Ihexyl)phthalate 1.77E-09 1.1E-10 
Beryllium 2.69E-10 1.7E-11 8.4E+00 1.5E-10 
Lead 4.88849 3.2E-10 
Dibenzo(a,h)anthracene 5.67E-11 3.7E-12 6.1E+00 2.2E-11 
Indeno( 1.2.3-cd)pyrene 1.28E-10 8.3E-12 6.1E-01 5.1E-12 
Phenanthrene 2.83E-13 1.8E-14 
TH-TOTAL 4.44E-09 2.9E-10 
U-TOTAL 3.80E-08 2.5E-09 

Total Pathway: 1.5E-0' 

46 
th z! 
Y Y M 
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CS-137 1.24E-07 1.4E-02 1.9E-11 2.7E-13 
NP-237 1.28E-07 1.5E-02 2.9E-08 4.3E-10 
PU-238 1.02E-07 1.2E-02 3.9E-08 4.6E-10 
PU-239/240 2 398-08 2.88-03 3.8E-08 l.lE-10 
FA-226 3.40E-07 3.9E-02 7.0E-09 2.8E-10 
FA-228 2.90847 3.48-02 6.9E-10 2.3E-11 
SR-90 1.398-07 1.6E-02 6.2E-11 I.OE-12 
TH-228 5.15E-07 6.0E-02 7.8E-08 4.78-09 
TH-230 7.938-06 9.2E-01 2.9848 2.7848 
TH-232 2.31E-07 2.78-02 l.lE-07 2.98-09 
U-234 3.72E-06 4.3E-01 2.68-08 1.1E-08 

U-238 1.26E-05 1.5E+00 5.28-08 7.6E-08 
Total Pathway: 1.2E-07 

U-2351236 3.09E-07 3.68-02 2 5E-08 9 OE-IO 

Total - 
2.7E-13 
4.3E-10 
4.6E- 10 
1.1E-10 
2.8E-10 
2.3E-11 
1.OE-12 
4.7E-09 
2.7E-08 
2.9E-09 
l.lE-08 

7.6E-08 
9.OE-10 

1.2E-09 
7.7E-11 
6.48-12 
7.OE-12 

1.5E-10 

2.2E-11 
5.1E-12 

Total Rad + Chem 1.3E-07 p m q  

a 



TABLE B.3.5-10(~) 
(continued) 

NON-CARCINOGENIC HAZARD 

Inhalation of ParticulateslSoiI 
Compound Conch-Air (oCi1m3) Intake Rfi)o Hazard 

CS-137 1.24E-07 1.4E-02 
NP-237 1.28E-07 I SE-02 
PU-238 1.02E-07 1.2E-02 
PU-2391240 2.398-08 2.8E-03 
RA-226 3.40E-07 3.9E-02 
RA-228 2.90E-07 3.4E-02 
SR-90 1.39E-07 1.6E-02 
TH-228 5.15E-07 6.0E-02 
TH-230 7.93E-06 9.2E-01 
TH-232 2.31E-07 2.7E-02 
U-234 3.728-06 4.3E-01 
U-2351236 3.098-07 3.6E-02 
U-238 1.26E-05 1.5E+00 

Total Pathway: 

1.95E-I0 1.3E-I 1 
Benzo(a)anthracene 1.61E-IO 1.OE-I1 
Benzo(b)fluoranthene 1.77E-10 1.1E-11 
Benzo(g , h , i)perylene . l.1lE-10 7.2E-12 
bis(2-Ethylhexyl)phthalate l.77E-09 I.1E-10 

2.69E-10 1.7E-11 
4.88E-09 3.2E-10 

Dibenzo(a,h)anthracene 5.67E-11 3.7E-12 
Indeno(l,2,3-cd)pyrene 1.28E-10 8.3E-12 

2.838-13 1.8E-14 
4.44E-09 2.9E-10 
3.80E-08 2.5E-09 

Total Pathway: 

Total Rad + Chem 

FER\CRUZRI\ABQ\LSSLOFFF,XLS\6/5/94; IO:O5 PM 
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TABLE B.3.5-10(d) 
FUTURE, OFF'-PROPERTY CHILD (FEDERAL OWNERSHIP) 

LIME SLUDGE PONDS: SURFACE SOIL 
CARCINOGENIC RISK 

Radiation Risk 
Inhalation of PamculateslSoil 

Compound Conc'n inAir(pCilm3) Intake Risk 
CS-137 1.24E-07 2.6E-04 1.9E-11 4.9E-15 
NP-237 1.28E-07 2.7E-04 2.9E-08 7.8E-12 
PU-238 1.02E-07 2.1E-04 3.9E-08 8.4E-12 
PU-239/240 2.39E-08 5.0E-05 3.8E-08 1.9E-12 
RA-226 3.40E-07 7.1E-04 7.0E-09 5.OE-12 
RA-228 2.90E-07 6.1E-04 6.9E-10 4.2E-13 
SR-90 1.39E-07 2.9E-04 6.2E-11 1.8E-14 
TH-228 5.15E-07 l.lE-03 7.8E-08 8.4E-11 
TH-230 7.93E-06 1.7E-02 2.9E-08 4.8E-10 
TH-232 2.31E-07 4.9E-04 l.lE-07 5.3E-11 
U-234 3.72E-06 7.8E-03 2.68-08 2.OE-10 
U-235/236 3.09E-07 6.5E-04 2.5E-08 1.6E-11 
U-238 1.26E-05 2.6E-02 5.2E-08 1.4E-09 

Total Pathway: 2.2E-0' 

Arsenic 1.278-09 7.OE-12 1.5E+01 1.OE-10 
Benzo(a)pyrene 1.95E-10 l.lE-12 6.1E+00 6.5E-12 
Benzo(a)anthracene 1.61E-10 8.8E-13 6.1E-01 5.4E-13 
Benzo(b)fluoranthene 1.77E-10 9.7E-13 6.1E-01 5.9E-13 
Benzo(g,h,i)perylene 1.1 1E-10 6.1E-13 
bis(2-Ethylhexy1)phthalate 1.77E-09 9.7E-12 
Beryllium 2.69E-10 1.5E-12 8.4E+00 1.2E-11 

4.88E-09 2.7E-11 Lead 
Dibenzo(a,h)anthracene 5.67E-11 3.1E-13 6.1E+00 1.9E-12 
lndeno( 1.2.3-cd)pyrene 1.28E-10 7.OE-13 6.1E-01 4.3E-12 
Phenanthrene 2.83E-13 1.6E-15 
TH-TOTAL 4.44E-09 2.4E-11 
U-TOTAL 3.80E-08 2.1E-10 

Total Pathway: 1.3E-1 

e 
€2 
P N 
4 

.&s 
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Total 

4.9E- 15 
7.8E- 12 
8.4E- 12 
1.9E-12 
5.OE-12 
4.2E-33 
1.8E-14 
8.4E-11 
4.8E-10 
5.3E-11 
2.OE-10 
1.6E-11 
1.4E-09 

1.OE-10 
6.5E-12 
5.4E- 13 
5.9E-13 

1.2E-11 

1.9E-12 
4.3E-13 

Total Rad + Chem 2.4E-09 p m q  



TABLE B.3.5-10(d) 
(continued) 

NON-CARCINOGENIC HAZARD 

Inhalation of ParticulateslSoil 
Compound Conc'n-Air (pCilm3) Intake RfDo Hazard 

CS-137 1.24E-07 2.68-04 
NP-237 1.28847 2.78-04 
PU-238 1.02E-07 2.1E-04 
PU-239/240 2.39E-08 5.0E-05 
RA-226 3.40E-07 7.1E-04 
RA-228 2.908-07 6.1E-04 
SR-90 1.39847 2.98-04 
TH-228 5.15847 l.lE-03 
TH-230 7 .93846 1.7E-02 
TH-232 2.31847 4.98-04 
U-234 3.728-06 7.8E-03 
U-235l236 3.09E-07 6.58-04 
U-238 1.26E-05 2.6E-02 

Total Pathway: 
Chemical Hazard 

Inhalation of Particulates/Soil 
Compound Conc'n(mglm3) Intake RfDo Hazard 

Aroclor-1254 I .04E-1 I 6.6E-13 
Arsenic 1.27E-09 8.1E-11 
Benzo(a)pyrene I .95E-IO I .2E-I 1 
Benzo(a)anthracene 1.61E-10 1.OE-11 
Benzo(b)fluoranthene 1.77E-IO 1.1E-ll 
Benzo(g.h.i)perylene 1.llE-IO 7.1E-12 
bis(2-Ethy1henyl)phthalate 1.77849 l.lE-10 
Beryllium 2.698-10 1.7E-1 I 
Lead 4.88E-09 3.IE-10 
Dibenzo(a,h)anthracene 5.678-1 I 3.6E-12 
Indene( I .2,3-cd)pyrene 1.28E-10 8.2E-12 
Phenanthrene 2.83E-13 1.8E-14 
TH-TOTAL 4.44E-09 2.8E-IO 
U-TOTAL 3.80E-08 2.4E-09 

Total Pathway: 

Total Rad + Chem Total: 1 .  

FER\CRU2RI\ABQ\LSSLOFCF,XLS\6/5/94; 10:06 PM 



TABLE B.3.5-ll(a) 

LIME SLUDGE PONDS: BEEF AND MILK @US AFFECTED) 
FUTURE, OFF-PROPERTY FARMER (PRIVATE OWNERSHIP) 

-07 6.4E-04 
-09 4.8E-06 

6.07E-06 l.lE-02 7.8E-10 8.7E-12 
3.31E-06 6.1E-03 1.OE-10 6.1E-13 
4.69E-06 8.6E-03 3.6E-11 3.1E-13 
1.28E-07 2.3E-04 5.5E-11 1.3E-14 
9.57E-06 1.8E-02 1.3E-11 2.3E-13 
2.80E-07 5.1E-04 1.7E-10 8.7E-14 
3.21E-05 5.9E-02 1.6E-11 9.4E-13 
2.67E-06 4.9E-03 1.6E-11 7.8E-14 
1.09E-04 2.0E-01 2.8E-11 5.6E-12 

Carcinogenic Risk 

Comwund Conch-Milk (pCi/L) w Risk 
CS-137 9.80E-05 7.2E-01 2.8E-11 2.OE-11 
NP-237 3.14E-08 2.3E-04 2.2E-10 5.1E-14 
PU-238 5.18E-10 3.8E-06 2.2E-10 8.4E-16 
PU-2391240 1.30E-10 9.6E-07 2.3E-10 2.2E-16 
RA-226 1.09E-05 8.0E-02 7.8E-10 6.3E-11 
RA-228 5.95E-06 4.4E-02 1.OE-10 4.4E-12 
SR-90 2.34E-05 1.7E-01 3.6E-11 6.2E-12 
TH-228 1.07E-07 7.8E-04 5.5E-11 4.3E-14 
TH-230 7.98E-06 5.9E-02 1.3E-11 7.6E-13 
TH-232 2.33E-07 1.7E-03 1.7E-10 2.9E-13 
U-234 9.64E-05 7.1E-01 1.6E-11 1.lE-11 
U-235/236 8.01E-06 5.9E-02 1.6E-11 9.4E-13 
U-238 3.27E-04 2.4E+00 2.8E-11 6.7E-11 

I 
Total Pathway: 3.1E-11 Total Pathway: 1.7E-10 

9.2E-08 9.4E-11 7.7E+00 7.3E-10 
3.9E-07 4.OE-10 1.8E+00 7.OE-10 
2.98-07 3.OE-10 7.3E+00 2.2E-09 

Benzo(a)anthracene 9.0E-08 9.3E-11 7.3E-01 6.8E-11 
Benzo(b)fluoranthene 2.7E-07 2.8E-10 7.3E-01 2.OE-10 
Benzo(g , h, i)perylene 2.1E-06 2.2E-09 
bis(2-EthyIhexy1)phthalate 1.3E-05 1.4E-08 1.4E-02 1.9E-10 

2.6E-08 2.7E-11 4.3E+00 1.2E-10 
9.7E-08 9.9E-11 \ 

Dibenzo(a,h)anthracene 4.6E-07 4.7E-10 7.3E+00 3.4E-09 
Indeno( 1.2.3-cd)pyre.ne 5.6E-07 5.8E-10 7.3E-01 4.2E-10 

1.2E-11 1.2E-14 
5.4E-09 5.5E-12 
4.4E-07 4.5E-10 

Total Pathway: 8.OE-OS 

I Rkk 
IngestiodMilk 

Compound Conc'n-Milk (mg/L) intake w Risk 
Aroclor-1254 
Arsenic ' 

Benzo(a)py rene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
dis(2-Ethylhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

2.9E-08 
1.2E-08 
9.2E-08 
2.9E-08 
8.5E-08 
6.7E-07 
4.2E-06 

8.1E-08 
1 SE-07 
1.8E-07 

4.5E-09 
1.3E-06 

2.4E-11 

3.8E- 12 

1.2E-10 7.7E+00 
4.8E-11 1.8E+00 
3.8E-10 7.3E+00 
1.2E-10 7.3E-01 
3.5E-10 7.3E-01 
2.88-09 
1.7E-08 1.4E-02 
9.8E-14 4.3E+00 
3.3E-10 
6.OE-10 7.3E+00 
7.3E-10 7.3E-01 
1.5E-14 
1.8E-11 
5.5E-09 

9.2E-10 
8.4E-11 
2.78-09 
8.6E-11 
2.6E-10 

2.4E- 10 
4.2E-13 

4.4E-09 
5.3E- 10 

I 
Total Pathway: 9.2E-OS 

~ Total Rad + Chem 8.1E-09 

Total 

3.5E-11 
1.9E-13 
1.9E-15 
4.9E-16 
7.1E-11 
5 .OE- 12 
6.5E-12 
5.6E-14 
9.9E- 13 
3.8E-33 
1.2E-11 
1.OE-12 
7.3E-11 

1.6E-09 

4.9E-09 
7.8E-10 

1.5E-10 
4.6E-10 

4.3E-10 
1.2E-10 

7.8E-09 
9.5E- 10 

, 

I 

Total Rad + Chem 9.4E-09 

FER\CRUZRI\ABQ\LBFOFRPD.XL.S\6/6/94; 654 PM 



TABLE B.3.5-ll(a) 
(continued) 

Non-carcinonenic Hazard 
LIME SLUDGE PONDS: BEEF AND MILK @USr AFFECTED) 

6.5E-10 1.2E-06 
6.1E-06 1.1E-02 
3.3E-06 6.1E-03 
4.7E-06 8.6E-03 
1.3E-07 2.3E-04 
9.6E-06 1.8E-02 
2.8E-07 5.1E-04 
3.2E-05 5.9E-02 
2.7E-06 4.9E-03 

7 4.OE-10 3.0E-04 1.3E-OC 

Benzo(a)anthracene 

Benzo(g ,h.i)perylene 2.1E-06 2.2E-09 
bis(2-Ethylhexy1)phthalate 1.3E-05 1.4E-08 2.0E-02 6.8E-01 

Benzo(b)fluoranthene 2.7847 2.8E-10 

2.6E-08 2.7E-11 5.0E-03 5.4E-05 
9.7E-08 9.9E-11 

Dibenzo(a, h)anthracene 4.6E-07 4.7E-10 
Indeno(l.2.3-cd)pyrene 5.6E-07 5.8E-10 

1.2E-11 1.2E-14 
5.4E-09 5.5E-12 
4.4E-07 4.5E-10 3.0E-03 1.5E-0; 

Total Pathway: 2.2E-0f 

Total Rad + Chem 2.2E-06 

., 

Compound Conc'n-Milk M3lL) intake RfDo 
CS-137 9.80E-05 7.2E-01 
NP-237 3.148-08 2.3E-04 
PU-238 5.18E-10 3.8846 
PU-2391240 1.30E-10 9.6E-07 
RA-226 1.09E-05 8.0E-02 
RA-228 5.95E-06 4.48-02 
SR-90 2.34E-05 1.7E-01 
TH-228 1.07E-07 7.8E-04 
TH-230 7.98846 5.9E-02 
TH-232 2.33E-07 1.7E-03 
U-234 9.64E-05 7.1E-01 
U-2351236 8.01E-06 5.9E-02 
U-238 3.27E-04 2.4E+00 

Total Pathway: 

Compound Conc'n-Milk (ma/L) Intake RfDo Hazard 
Aroclor-1254 2.9E-08 1.2E-10 
Arsenic 1.2E-08 4.8E-11 3.0E-04 1.6E-07 
Benzo(a)pyrene 9.2E-08 3.8E-10 
Benzo(a)anthracene 2.9E-08 1.2E-10 
Benzo(b)fluoranthene 8.5E-08 3.5E-10 
Benzo(g ,h,i)perylene 6.7E-07 28E-09 
bis(2-Ethylhexyl)phthalate 4.2E-06 1.7E-08 2.0E-02 8.68-07 
Beryllium 2.4E-11 9.8E-14 5.0E-03 2.OE-11 

8.1E-08 3.3E-10 
Dibenzo(a, h)anthracene 1.5E-07 6.OE-10 
Indene( 1.2.3cd)pyrene 1.8E-07 7.3E-10 

3.88-12 1.5E-14 
TH-TOTAL 4.5E-09 1.8E-11 

~Lcad 

Phenanthrene 

U-TOTAL 1.3E-06 5.5E-09 3.0E-03 1.8E-06 

Total Pathway: 2.8E-0( 

1 S E a  

1 SE-06 
5.48-09 

2 .OE-06 

Total Rad + Chem 2.8E-06 
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TABLE B.J.S-ll(a) 
(continued) 

LIME SLUDGE PONDS BEEF AND MILK (GROUNDWATER AFFECTED) 

Ra 
Ingestion of Beef 

Compound Conc'n (vCi/k@ Intake Risk 
cs-137 2.8E-11 
NP-237 2.2E-10 
PU-238 2 2E-10 
PU-239R40 2.3E-10 
RA-226 7.8E-10 
RA-228 1.OE-10 
SR-90 3.6E-11 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.6E-11 
U-235l236 1 6E-11 
U-238 2 8E-11 
TC-99 5 94E-01 l . lE+03 1 3E-12 14E-0' 

1 
Total Pathway: 1.4E-0' 

7.7E + 00 
1.8E+00 
7.3E+00 

Benzo(a)anthracene 7.3E-01 
Benzo@)fluoranthene 7.3E-01 
Benzo(g,h,i)perylene 
bis(2-Ethylhexyl)phthalate . 1.4E-02 

4.3E+00 

Dibenzo(a,h)anthracene 7.3E+00 
Indeno(l.2.3cd)pyrene 7.3E-01 

Total Pathway: 

Total Rad + Chem 1.4E-09 

Carcinogenic Risk 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-I 1 
2.8E-11 

7.16E-01 5.3E+03 1.3E-12 6.8E-0! 

I 
Total Pathway: 6.8E-0' 

iical Risk 
IngestionlMil k 

Compound Conc'n-Milk (mg/L) Risk 
Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g.h. i)perylene 
bis(2-EthylhexyI)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

7.7E+00 
1.8E+00 
7.3E+00 

7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

Total 
Dust & Groundwater 

Affected 

8.3E-09 

3.5E-11 
1.9E-13 
1.9E-15 
4.9E-16 
7.1E-11 
5.OE-12 
6.5E-12 
5.6E-14 
9.9E-33 
3.88-13 
1.2E-11 

7.3E-11 
8.3E-09 

1 .OE-12 

. .. 
..-. 

1.6E-09 
7.8E-10 
4.9E-09 
1 .SE-lO 
4.6E-10 

4.3E-10 
1.2E-10 

7.8E-09 
9.5E-10 
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I 
Total Pathway: 

Total Rad + Chem 6.8E-091 Total: 8.3E-09 2 . 6 E a  



TABLE B.3.5-ll(a) 
(continued) 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

Total Pathway Total Pathway. 

I Chea 

I 
~ _ _ _ _  

Ingestion of Beef 
Compound Conc'n (mglkg) m RfDo Hazard 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
bis(2-Ethylhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

3.0E-04 

2.0E-02 
5.OE-03 

3.0E-03 

I 
Total Pathway: 

Total Rad + Chem 

IngestionMilk 
Compound Conc'n-Milk (mg/L) m RID(o) Hazard 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethy1hexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

3.OE-04 

2.0E-02 
5.OE-03 

3.0E-03 
\ 

Total Pathway: 

Total 
Dust & Groundwater 

- Total Affected 

1 SE-06 

1 SE-06 
5.4E-09 

Total Rad + Chem 5.OE-0 2 
$ 
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TABLE B.3.5-ll(b) 
FUTURE, OFF'-PROPERTY CHILD (PRIVATE OWNERSHIP) 

LIME SLUDGE PONDS BEEF AND MILK @USr AFFECTED) 
Carcinogenic Risk 

NP-231 3.46E-07 2.1E-05 2.2E-10 4.6E-15 
PU-238 2.59E-09 1.6E-07 2.2E-10 3.5E-17 
PU-2391240 6.50E-10 4.0E-08 2.3E-10 9.1E-18 
RA-226 6.07E-06 3.78-04 7.8E-10 2.9E-13 
RA-228 3.31E-06 2.0E-04 1.OE-10 2.OE-14 
SR-90 4.69E-06 2.9E-04 3.6E-I1 1.OE-14 
TH-228 1.28E-07 7.8E-06 5.5E-I1 4.3E-16 
TH-230 9.57E-06 5.8E-04 1.3E-11 7.68-35 
TH-232 2.80E-07 1.7E-05 1.7E-10 2.9E-15 
U-234 ' 3.21E-05 2.0E-03 1.6E-11 3.1E-14 
U-2351236 2.67E-06 1.6E-04 1.6E-I 1 2.6E-15 
U-238 1.09E-04 6.6E-03 2.8E-11 1.9E-I3 

Total Pathway: 1 .OE-12 

I Ingestion of Beef 
Cornvound Conch (mglkg) - Intake Risk 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g ,h,i)perylene 
bis(2-Ethylhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
TH-TOTAL ' 

U-TOTAL 

9.2E-08 
3.9E-07 
2.9E-07 
9.0E-08 
2.7E-07 
2.1E-06 
1.3E-05 
2.6E-08 
9.7E-08 
4.6E-07 
5.6E-07 

5.4E-09 
4.4E-07 

1.2E-ll 

1.5E-11 
6.2E-11 
4.6E-11 
1.4E-11 
4.3E-11 
3.4E- 10 
2.1E-09 
4.2E-I2 
1.5E-I 1 
7.3E-11 
8.9E-I 1 
1.9E-15 
8.5E-13 
7.OE-I 1 

7.7E+00 l.lE-10 
1.8E+00 l.lE-10 
7.3E+00 3.4E-10 

7.3E-01 1.OE-11 
7.3E-01 3.1E-11 

1.4E-02 3.OE-11 
4.3E+00 1.8E-11 

7.3E+00 5.3E-10 
7.3E-01 6.5E-11 

I 
Total Pathway: 1.2E-0! 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
M-228 
TH-230 
M-232 
U-234 
U-2351236 
U-238 

9.80845 
3.14E-08 
5.18E-10 
1.30E- 10 
1.09E-05 
5.95E-06 
2.34E-05 
1.07E-07 
7.98E-06 
2.33E-07 
9.64E-05 
8 .O 1 E-06 
3.27E-04 

1.4E-01 
4.5E-05 
7.4E-07 
1.9E-07 
1.6E-02 
8 .5843 
3.3E-02 
1 SE-04 
l.lE-02 
3.3E-04 
1.4E-01 
l.lE-02 
4.7E-01 

2.8E-11 
2.2E- 10 
2.2E- 10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-li 
1.7E-10 
1.6E-11 
1.6E- 1 1 
2.8E-11 

3.9E- 12 
9.9E- 15 
1.6E-16 
4.38-17 
1.2E-11 
8.58-13 
1.2E-12 
8.4E- 15 
1.5E-13 
5.7E-14 
2.2E-12 
1.8E-13 
1.3E-11 

I 
Total Pathway: 3.4E-11 

Comoound Conch-Milk (rnprlL) Intake 
Aroclor- 1254 2.9E-08 l.lE-10 7.7E+00 8.3E-10 
Arsenic 1.2E-08 4.4E-11 1.8E+00 7.6E-11 
Benzo(a)pyrene 9.2E-08 3.4E-10 7.3E+00 2.5E-09 
Benzo(a)anthracene 2.9Ea8 l.lE-10 7.3E-01 7.8E-11 

Benzo(g,h,i)perylene 67E-07 2.5E-09 
Benzo(b)fluoranthene 8.5E-08 3.2E-10 7.3E-01 2.3E-10 

bis(2-Ethylhexyl)phthalate 4.2E-06 1.6E-08 1.4E-02 2.2E-10 
Beryllium 2 4E-11 8.8E-14 4.3E+00 3.8E-13 
Lead 8.1E-08 3.OE-10 
Dibenzo(a,h)anthracene 1.5E-07 5.4E-10 7.3E+00 3.9E-09 
Indeno(l.2.3-cd)pyrene 1.8E-07 6.6E-10 7.3E-01 4.8E-10 
Phenanthrene 3.8E-12 1.4E-14 
TH-TOTAL 4.5E-09 1.7E-11 
U-TOTAL 1.3E-06 4.9E-09 

I 

Total Pathway: 8.4E-0S 

Total - 
4.4E- 12 
1.5E-14 
2.OE- 16 
5.2E- 17 
1.2E-1 I 
8.7E-13 
1.2E-12 
8.8E- 15 
1.6E-13 
5.9E- 14 
2.2E-12 
1.9E-13 
1.3E-11 

9.5E-10 
1.8E-10 
2.8E-09 
8.8E-11 
2.6E-10 

2.5E- 10 
1.8E-11 

Total Rad + Chem 1.2E-09 Total Rad + Chem 8.4E-09 
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TABLE B.3.5- (b) 
(continued) 

LIME SLUDGE PONDS: BEEF AND MILK (DUST AFFECTED) 

NP-237 
PU-238 
PU-2391240 1.30E-10 1.9E-07 
RA-226 6.1E-06 3.7E-04 1.09E-05 1.6E-02 
RA-228 3.3E-06 2.0E-04 5.95846 8.5E-03 
SR-90 4.7E-06 2.9E-04 2.348-05 3.38-02 
TH-228 1.3E-07 7.8E-06 1.07E-07 1.5E-04 
TH-230 9.6E-06 5.8E-04 7.98846 l.lE-02 
TH-232 2.8E-07 1.7E-05 2.33E-07 3.38-04 
U-234 3.2E-05 2.0E-03 9.64E-05 1.4E-01 
U-2351236 2.7E-06 1.6E-04 8.01E-06 l.lE-02 
U-238 1.1E-04 6.6E-03 

Total Pathway: Total Pathway: 

3.0E-04 2.4E-06 

2.0E-02 1.2E46 
5.0E-03 9.8E-09 

3.0E-03 2.7E-07 

Ingestion of Beef I I  IngestiodMilk 
Compound Conc'n(ma/k& Intake RfDo Hazard I I Compound Conc'n-Milk (mglL) e RfDo Hazard 

Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
bis(2-Ethylhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Indeno(1,2,3td)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

Aroclor-1254 9.28-08 1.7E-IO I IAroclor-1254 2.9E-08 1.3E-09 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-EthyIhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL I 

U-TOTAL 

3.98-07 
2.98-07 
9.0E-08 
2.7E-07 
2.1E-06 
1.3E-05 
2.6E-08 
9.7E-08 
4.68-07 
5.6E-07 

5.4E-09 
4.4E-07 

1.2E-11 

7.2E-IO 
5.4E- 10 
1.7E-IO 
5 .OE- 10 
3.9E-09 
2.5E-08 
4.9E-11 
1.8E-IO 
8.5E-10 
I .OE-09 
2.2E- 14 
1 .OE-11 
8.2E-10 

I .2E-08 
9.2E-08 
2.9E-08 
8.5E-08 
6.7E-07 
4.2E-06 

8.1E-08 
1.5E-07 
I .8E-07 

4.5E-09 
1.3E-06 

2.4E-11 

3.8E- 12 

5.1E-10 3.0E-04 1.7E-06 
4.0E-09 
1.2E-09 
3.7E-09 
2.9E-08 
1.8E-07 2.0E-02 9.1E-06 

3.58-09 
6.38-09 
7.78-09 

1.OE-I2 5.0E-03 2.IE-10 

1.6E-13 
1.9E-10 
5.88-08 3.0E-03 1.9E-05 

4.1 E-06 

1 .OE-05 
I .OE-08 

2.0E-05 

I I I  1 
Total Pathway: 3.9E-06 Total Pathway: 3.0E-05 

Total Rad + Chem 3.98-06 . Total Rad + Chem 3.OE-05-q 
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TABLE B.3.5-ll(b) 
(continued) 

LIME SLUDGE PONDS BEEF AND MILK (GROUNDWATER AFFECTED) 

2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1 3E-11 
17E-10 
1 6E-11 
1.6E-11 
2 8E-11 

5 94E-01 3 6E+01 1 3E-12 4 7E-11 

I 
Total Pathway: 4.7E-1 

7.7E +00 
1.8E+00 
7.3E +00 

Benzo(a)anthracene 7 3E-01 
Benzo@)fluoranthene 7.3E-01 
Benzo(g , h , i)pery lene 
bis(2-Ethylhexyl)phthalate 1.4E-02 

4.3E+00 

Dibenzo(a,h)anthracene 7.3E+00 
Indeno(1,2,3cd)pyrene 7.3E-01 

-*. a I:.. 
Total Pathway: 

Total Rad + Chem 4.7E-1 

Carcinogenic Risk 

Np-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235M36 
U-238 
TC-99 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

7.16E-01 1.OE+03 1.3E-12 1.3E-0)! 

1 
Total Pathway. 1.3E-0' 

7.7E +00 
1.8E+00 
7 3E+00 

Benzo(a)anthracene 7.3E-01 
Benzo@)fluoranthene 7.3E-01 
Benzo(g,h,i)perylene 
bis(2-Ethylhexy1)phthalate 14E-02 

4.3E+00 

Dibenzo(a,h)anthracene 
Indeno(l,2,3cd)pyrene 7.3E-01 

Total 
Dust & Groundwater 

- Total Affected 

1.4E-09 

4.4E-12 
1.5E-14 
2 .OE-l6 
5.2E-17 
1.2E-11 
8.7E-13 
1.2E-12 
8.88-15 
1.6E-13 
5.9E-14 
2.2E-12 
1.9E-13 
1.3E-11 
1.4E-09 

9.5E-10 
1.8E-10 
2.8849 
8.8E-11 
2.6E-10 

2.5E-10 
1.8E-1 I 

4.5849 
5.5E-10 

Total Pathway: 

Total Rad + Chem 1.3E-09) Tofal: 1.4E-09 I.lEiJ!l 
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TABLE B.3.5-11&) 
(continued) 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
TC-99 5.9E-01 3.6E+01 

I 
Total Pathway: 

Benzo(a)anthracene 
Benzo@)fluoranthene 
Benzo(g.h,i)perylene 
bis(2-EthylhexyI)phihslale 

Dibenzo(a,h)anthracene 
Indene( 1.2.3-cd)pyrene 

3.0E-04 

2.0E-02 
5.0E-03 

3 .OE-03 

I 
Total Pathway: 

Total Rad + Chem 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235D36 
U-238 
TC-99 7.16E-01 1.OE+03 

Total Pathway: 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo@)fluoranthene 
Benzo(g.h.i)perylene 
bis(2-Ethy1hexyl)phtalate 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

3.0E-04 

2.0E-02 
5.0E-03 

3.0E-03 

I 
Total Pathway: 

Total 
Dust & Groundwater 

- Total ' Affected 

4.1E46 

1 .OE-05 
1 .OE-08 

2.0E-05 

Total Rad + Chem 3.4E 
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TABLE B.3.5-11(~) 
FUTURE, OFF-PROPERTY FARMER (FEDERAL OWNERSHIP) 
LIME SLUDGE PONDS: BEEF AND MILK @USr AFFECTED) 

Carcinogenic Risk 

1.30E-10 9.68-07 2.3E-10 2.28-16 
1.09E-05 8.0E-02 7.8E-10 6.3E-11 
5.95E-06 4.4E-02 1.OE-10 4.4E-12 
2.34E-05 1.7E-01 3.6E-11 6.2E-12 
1.07E-07 7.8E-04 5.5E-11 4.3E-14 
7.98E-06 5.9E-02 1.3E-11 7.6E-13 
2.33E-07 1.7E-03 1.7E-10 2.9E-13 
9.64E-05 7.1E-01 1.6E-11 1.lE-11 
8.01E-06 5.9E-02 1.6E-11 9.48-13 

Total Pathway: 3.1E-11 Total Pathway: 1.7E-10 

Compound Conc'n (mglkg) 
Aroclor-1254 9.2E-08 9.4E-11 7.7E+00 7.3E-10 
Arsemc 3.9E-07 4.OE-10 1.8E+00 7.OE-10 
Benzo(a)pyrene 2.9E-07 3.OE-10 7.3E+00 2.2E-09 
Benzo(a)anthracene 9.OE-08 9.3E-11 7.3E-01 6.8E-11 
Benzo(b)fluoranthene 2.7E-07 2.8E-10 7.3E-01 2.OE-10 
Benzo(g,h,i)perylene 2.1E-06 * 2.2E-09 
ba(2-Ethy lhexy l)phthalate 1.3E-05 1.4E-08 1.4E-02 1.9E-10 
Beryllium 2.6E-08 2.7E-11 4.3E+00 1.2E-10 
Lead 9.7E-08 9.9E-11 
Dibenzo(a, h)anthracene 4.6E-07 4.7E-10 7.3E+00 3.4E-09 
Indeno(l,2,3cd)pyrene 5.6E-07 5.8E-10 7.3E-01 4.2E-10 
Phenanthrene 1.2E-11 1.2E-14 
TH-TOTAL 5.4E-09 5.5E-12 
U-TOTAL 4.4E-07 4.5E-10 

I 
Total Pathway: 8.OE-0! 

II Risk 
IngestiodMil k 

Compound Conch-Milk (mn/L) Risk 
Aroclor-1254 2.98-08 1.2E-10 7.7E+00 9.2E-10 

1.2E-08 
9.2E-08 
2.9E-08 
8 5E-08 
6.78-07 
4.2E-06 

8.1E-08 
1.5E-07 
1.8E-07 

4.58-09 
1.3E-06 

2.4E-1 I 

3.88-12 

Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g , h.i)perylene 
bis(2-Ethylhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL . 
U-TOTAL 

4.8E-11 1.8E+00 8.4E-11 
3.8E-10 7.3E+00 2.7E-09 
1.2E-10 7.3E-01 8.6E-11 
3.5E-10 7.3E-01 2.6E-10 
2.8E-09 
1.7E-08, 1.4E-02 2.4E-10 
9.8E-14 4.3E+00 4.2E-13 
3.3E-10 
6.OE-10 7.3E+00 4.4E-09 
7.3E-10 7.3E-01 5.3E-10 
1.5E-14 
1.8E-lt 
5.5E-09 

Total Pathway: 9.2E-0! 

Total Rad + Chem 8.1E-09 
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Total - 
3.5E-11 
1.9E-13 
1.9E-15 
4.9E-16 
7.1E-11 
5 .OE-12 
6.5E- 12 
5.6E-14 
9.9E-13 
3.8E-13 
1.2E-11 
1 .OE-12 
7.3E-11 

1.6E-09 

4.9E-09 
7.8E-10 

1.5E-10 
4.6E- 10 

4.3E-10 
1.2E-10 

7.8E-09 
9.5E-10 

Total Rad + Chem 9.48491 Torul: 1 . 7 E d  



CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

TABLE B.3.5-11(~) 
(continued) 

LIME SLUDGE PONDS: BEEF AND MILK @USr AFFECTED) 
Non-carcinogenic Hamrd 

2.8E-04 5.1E-01 
3.58-07 6.4E-04 
2.6E-09 4.8E-06 

6.1E-06 l.lE-02 
3.3E-06 6.1E-03 
4.7E-06 8.6E-03 
1.3E-07 2.3E-04 
9.68-06 1.8E-02 
2.8E-07 5.1E-04 
3.2E-05 5.9E-02 
2.7E-06 4.9E-03 
l.lE-04 2.0E-01 

6.5E-10 1.2E-06 

I 
Total Pathway: 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

9.80E-05 
3.14E-08 
5.18E-10 
1.30E- 10 
1.09E-05 
5.95E-06 
2.34E-05 
1.07E-07 
7.98846 
2.33E-07 
9.64E-05 
8.01 E46  
3.27E-04 

7.2E-01 
2.3E-04 
3.884% 
9.6E-07 
8.0E-02 ' 

4.4E-02 
1.7E-01 
7.8E-04 
5.9E-02 
1.7E-03 
7.1E-01 
5.9E-02 

2.4E+00 
I 1 

Total Pathway: 
hemical Hazard 

3.0E-04 1.6E-07 

Benzo(a)anthracene 9.0E-08 9.3E-I I 2.9E-08 1.2E-10 
Benzo(b)fluoranthene 2.7E-07 2 8E-10 Benzo(b)fluoranthene 8.5E-08 3.5E-10 
Benzo(g,h,i)perylene 2.1E-06 2.28-09 Benzo(g,h.i)perylene 6.7847 2.8E-09 
bis(2-EthyIhexy1)phthalate 4.2846 1.7E-08 2.0E-02 8.6847 
Beryllium 2.4E-11 9.8E-14 5.0E-03 2 OE-11 
Lead 9.7E-08 9.9E-11 8.1E-08 3.3E-10 
Dibenzo(a , h)anthracene 4.6E-07 4.7E-10 Dibenzo(a.h)anthracene 1.5E-07 6.OE-10 
Indeno(l.2.3-cd)pyrene 5 6E-07 5.8E-10 Indene( 1.2.3-d)pyrene 1.8E-07 7.3E-10 
Phenanthrene 1.2E-11 1.2E-14 3.8E-12 1.5E-14 
TH-TOTAL 5.4849 5.5E-I2 4.5E-09 1.8E-I 1 
U-TOTAL 1.3E-06 5.5E-09 3.0E-03 1.8E-06 

Total Pathway: 2.2E-06 Total Pathway: 2.8E-0i 

1.5E-06 

1 SE-06 
5.4E-09 

2.0E-06 

Total Rad + Chem 2.2846 
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Total Rad + Chem 2.8E-06 



TABLE B.3.5-11(~) 
(continued) 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7 8E-10 
1.OE-10 
3.6E-11 
5 5E-11 
1.3E-11 
I .7E-10 
1.6E-11 
1 6E-11 
2.8E-11 

5.948-01 1 1E+03 1.3E-12 14E-05 

I 
Total Pathway: 1 4E-05 

Benzo@)fluoranthene 
Benzo(g ,h,i)perylene 

1.4E-02 
4 3E+00 

Dibenzo(a.h)anthracene 7.3E+00 
Indeno(l,2,3cd)pyrene 7.3E-01 

€2 
€2 
P:. . 
&&., Total Pathway 

FER\CRU2RIlABQ\LBFOFRFW.XLS\6/6/94; 657 PM 

Total Rad + Chem 1.4E-09 

Carcinogenic Risk 

2.8E-11 

Carcinogenic Risk 

2.8E-11 
NP-237 2.2E-10 
PU-238 2 2E-10 
PU-2391240 2 3E-10 
RA-226 7 8E-10 
RA-228 1 OE-10 
SR-90 3 6E-11 
TH-228 5 5E-11 
TH-230 1.3E-11 
TH-232 17E-10 
U-234 1.6E-11 
U-2351236 1.6E-11 
U-238 2.8E-11 
TC-99 7 16E-01 5.3E+03 1.3E-12 6 8E-05 

Total Pathway. 6 8E-05 

s(2-Ethylhexy1)phthalate 

Total Pathway. 

1.8E+00 
7.3E+00 

7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

Total 
Dust & Groundwater 

- Total AffeCted 

8.3E-09 

3.5E-11 
1.9E-13 

4.98-16 
1.9E-15 

.7.1E-ll 
5 .OE-I2 
6.58-12 
5.6E-14 
9.98-13 
3.8E-13 
1.2E-11 
1.OE-12 

8.3849 
7.3E-11 

1.6E-09 
7.8E-10 
4.9E-09 
.1.5E-10 
4.6E- 10 

4.3E-10 
1 .2E-lO 

7.8E-09 
9.5E-10 

Total Rad + Chem 6.8E49 Total: 8 .3809  2.6E 



TABLE B.3.5-11(~) 
(continued) 

LIME SLUDGE PONDS BEEF AND MILK (GROUNDWATER AFFECTED) 
I 

5.9E-01 l . l E + 0 3  

I 
Total Pathway 

I Ingestion of Beef 
Compound Conc’n (mnlkg) RfDo Hazard 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-E1hylhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

3.0E-04 

2.0E-02 
5.OE03 

3.0E-03 

I 
Total Pathway: 

Total Rad + Chem 

n-carcinogenic Hazard 

7.16E-01 5.3E+03 

J 
Total Pathway: 

Benzo(a)anthracene 
Benzo@)fluoranthene 
Benzo(g,h, i)perylene 
bis(2-Ethylhexy l)phthalate 

Dibenzo(a,h)anthracene 
Indeno(l.2.3cd)pyrene 

3.0E-04 

2.0E-02 
5.0E-03 

3 .OE-03 

I I 
Total Pathway: 

Total Rad + Chem S.OE 

Total 
Dust & Groundwater 

- Total Affected 

1 SE-06 

1 SE-06 
5.4E-09 

2.OE46 

FER\CRUZRI\ABO\LBFOFRFW.XL.S\6/6/94; 6 5 7  PM 

0 e 



TABLE B.3.5-ll(d) 
* FUTURE, OFF-PROPERTY CHILD (FEDERAL OWNERSHIP) 
LIME SLUDGE PONDS BEEF AND MILK @US AFFECTED) 

Carcinogenic Risk 

NP-237 

1.30E-10 1.9E-07 2.3E-10 4.3E-17 
1.09E-05 1.6E-02 7.8E-10 1.2E-11 
5.95E-06 8.5E-03 1.OE-10 8.58-13 
2.34E-05 3.3E-02 3.6E-11 1.2E-12 
1.07E-07 1.5E-04 5.5E-11 8.4E-15 
7.98E-06 l.lE-02 1.3E-11 1.5E-13 

TH-232 2.33E-07 3.3E-04 1.7E-10 5.7E-14 
U-234 9.64E-05 1.4E-01 1.6E-11 2.2E-12 
U-2351236 8.01E-06 l.lE-02 1.6E-11 1.8E-13 

Total Pathwav: 1.OE-12 Total Pathway: 3.4E-11 

Ingestion of Beef 
Compound Conc’n (malkd - Intake Risk 

Aroclor- 1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a.h)anthracene , 

Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

9.2848 
3.9E-07 
2.9E-07 
9.0E-08 
2.7E-07 
2.1E-06 
1.3E-05 
2.68-08 
9.7E-08 
4.6E-07 
5.6E-07 

5.4E-09 
4.4E-07 

1.2E-11 

1.5E-11 
6.2E-11 
4.6E-11 
1.4E-1 I 
4.3E-11 
3.4E- 10 
2.1E-09 
4.2E- 12 
1.5E-11 
7.3E-11 
8.9E-11 
1.9E-15 
8.5E-13 
7.OE-1.1 

7.7E+00 l.lE-10 
1.8E+00 l.lE-10 
7.3E+00 3.4E-10 

7.3E-01 1 .OE-11 
7.3E-01 3.1E-11 

1.4E-02 3.OE-11 
4.3E+00 1.8E-11 

7.3E+00 5.3E-10 
7.3E-01 6.5E-11 

I 
Total Pathway: 1.2E-05 

- 
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Benzo(a)anthracene 

Benzo(g,h,i)perylene 6.7E-07 2.5E-09 
Benzo(b)fluoranthene 8.5E-08 3.2E-10 7.3E-01 2.3E-10 

bis(2-Ethylhexy1)phthalate 4.2E-06 1.6E-08 1.4E-02 2.2E-10 
2.4E-11 8.88-14 4.3E+00 3.8E-13 
8.1E-08 3.OE-10 

Dibenzo(a,h)anthracene 1.5E-07 5.4E-10 7.3E+00 3.9E-09 
Indeno( 1.2.3-cd)pyrene 1.8E-07 6.6E-10 7.3E-01 4.8E-10 

3 8E-12 1.4E-14 
4.5E-09 1.7E-11 
1.3E-06 4.9E-09 

Total Pathway: 8.4E-05 

Total - 
4.4E-12 
1.5E-14 
2.OE-16 
5.2E-17 
1.2E-1 I 
8.78-13 
1.2E-12 
8.8E-15 
1.6E-13 
5.9E-14 
2.2E- 12 
1.9E-13 
1.3E-11 

9.5E-10 
1.8E-10 
2.88-09 
8.8E-11 
2.6E- 10 

2.5E-10 
1.8E-11 

4.5E-09 
5.5E-10 

Total Rad + Chem 1.2E-09 Total Rad + Chem 8.4E-09) Total: 9.6E-091 



c -- TABLE B.3.5-ll(d) 
(continued) 

LIME SLUDGE PONDS: BEEF AND MILK @USr AFFECTED) 

6.5E-10 4.0E-08 
6.1E-06 3.78-04 

4.7E-06 2.9E-04 
1.3E-07 7.88-06 
9.6E-06 5.8E-04 
2.88-07 1.7E-05 
3.2E-05 2.0E-03 
2.7E-06 1.6E-04 

3.3E-06 2.0E-04 

Total Pathway: 46 
Y Y 

bn-carcinogenic Hazard 

9.80E-05 
3.148-08 
5.18E-10 
1.30E-10 
1.09E-05 
5.95E-06 
2.348-05 
1.07E-07 
7.988-06 
2.33E-07. 
9.64E-05 
8.01 E-06 
3.27E-04 

1.4E-01 
4.5E-05 
7.4E-07 
1.9E-07 
1.6E-02 
8.5E-03 
3.3E-02 
I .5E-04 
l.lE-02 
3.3844 
1.4E-01 
l.lE-02 
4.7E-01 

I 

Total Pathway: 
Y 

& 
4 
00 

8 5.1E-10 3.0E-04 1.7E-06 

Benzo(a)anthracene Bemo(a)anthracene 
Benzo(b)fluoranthene 2.7E-07 5.OE-10 Benzo(b)fluoranthene 8.5E-08 3.7E-09 
Benzo(g,h,i)perylene 2.1E-06 3.9E-09 6.7E-07 2.9E-08 
bis(2-Ethy lhexy l)phthalate 4.28-06 1.8E-07 2.0E-02 9.1E-06 

2.4E-11 1.OE-12 5.0E-03 2.1E-10 
8.1E-08 3.5849 

Dibenzo(a, h)anthracene 4.6E-07 8.5E-10 Dibenzo(a,h)anthracene 1.5E-07 6.3E-09 
Indeno(l,2,3cd)pyrene 5.6E-07 1.0E-09 Indene( 1,2,3-cd)pyrene 1.8E-07 7.7E-09 

1.2E-11 2.2E-14 3.8E-12 1.6E-13 
5.4E-09 1 .OE-11 4.5E-09 1.9E-10 

1.3E-06 5.8848 3.0E-03 1.9E-05 

Total Pathway: 3.9E-06 Total Pathway: 3.0E-05 

4.1E-06 

1 .OE-05 
1 .OE-08 

2.0E-05 

Total Rad + Chem 3.9E-06 Total Rad + Chem 3.OE-05) Total: 3.48-051 
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3 TABLE B.J.Cll(d) 
(continued) 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

5.94E-01 3 6E+01 1.3E-12 4.7E-11 

Total Pathway: 4.7E-11 

Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 

14E-02 
4.3E +00 

Dibenzo(a.h)anthracene 7 3E+00 
Indeno(l.2.3-d)pyrene 7 3E-01 

€3 c .. 
Bd' 
&7 '. Total Pathway 

. .. 

FER\CRUZRMBQ\LBFOFRCW.XL.S\6/6/94; 6 5 9  PM 

Total Rad + Chem 4.7E-11 

Carcinogenic Risk 

2.8E-11 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235t236 
U-238 
TC-99 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

7.16E-01 1.OE+03 1.3E-12 1.3E-09 

I 
Total Pathway: 1.3E-09 

ileal Risk 
IngestiodMilk 

Compound Conc'n-Milk (ma/L) Intake Risk 
Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h. i)perylene 
bis(2-Ethylhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anlhracene 
Indeno(l.2.3-d)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

7.7E +00 
1.8E+00 
7.3E+00 

7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

Total 
Dust & Groundwater 

- Total AfTected 

1.4E-09 

4.4E-12 
I SE-14 
2.OE-16 
5.28-17 
1.2E-11 
8.7E-13 
1.2E-12 
8.8E-I5 
1.6E-13 
5.9E-14 
2.2E-12 
1.9E-13 
1.3E-11 
1.4E-09 

9.5E-10 
1.8E-10 
2.8E-09 
8.8E-11 
2.6E- 10 

2.5E-10 
1.8E-11 

4.5E-09 
5.5E-10 

Total Pathway: 

Total Rad + Chem 1.3E-09 Toral: 1.4E-0Y 1.1E 



TABLE B 

Aroclor-1254 

Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
bis(2-Ethylhexyl)phthalate 
,Beryllium 
Lead 
Dibemo(a.h)anthracene 
Indeno(l,2,3cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

(1 

(continued) 
a LIME SLUDGE PONDS BEEF AND MILK (GROUNDWATER AFFECTED) 
hi b 

-,A. 

NP-237 
.. a IPU-238 

PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-239236 
U-238 
TC-99 5.9E-01 3.6E+01 

I 
Total Pathway: 

1 Cbem ____ ~~~ 

Ingestion of Beef 
Compound Conch (malkd RfDo Hazard 

3.0E-04 

2.0E-02 
5.0E-03 

3.0E-03 

I 
Total Pathway: 

Total Rad + Chem 

n-carcrnogcnic Hazard 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 
TC-99 7.16E-01 I.OE+03 

J 
Total Pathway: 

d Hazard 
Ingestton/MiIk 

Compound Conch-Milk (ma/L) R1D(o) Hazard 
Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
bis(2-Ethylhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL. 

3 .OE-04 

2.0E-02 
5.0E-03 

3.0E-03 

I 
Total Pathway: 

Total 
Dust & Groundwater 

Affected 

4.1E-06 

1 .OE-05 
1 .OE-08 

2.0E-05 

Total Rad + Chem Porai: 3 . 4 E d  
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- 
I 

TABLE B.3.5-12 (a) 
FUTURE OFF-PROPERTY FARMER (PRIVATE OWNERSHIP) 

LIME SLUDGE PONDS HOME GROWN PRODUCE @USr AFFECTED) 
CARCINOGENIC RISK 

Compound 
CS-137 . 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conc'n-Vea. (pCilkgJ - Intake 
8.55E-08 1.7E-01 
6.32E-08 1.2E-01 
4.99848 9.8E-02 
1.17E-08 2.38-02 

- 1.71E-07 3.4E-01 
1.42E-07 2.8E-01 
7.63E-08 1.5E-01 
2.52E-07 5.0E-01 
3.96E-06 7.8E+00 
1.15E-07 2.3E-01 
1.828-06 3.6E+00 
1.51E-07 3.0E-01 
6.17E-06 1.2E+01 

w 
2.8E-11 
2.2E-10 
2.2E-10 
2.3E- 10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

- Risk 
4.7E-12 
2.7E-11 
2.2E-11 
5.3E-12 
2.6E- 10 
2.8E-11 
5.4E-12 
2.7E-11 
1.OE-10 
3.9E-11 
d.7E-11 
4.8E-12 
3.4E- 10 

Compound 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conc'n-Fruit (pCilkgJ 
8.54E-08 
6.32E-08 
4.99E-08 
1.17E-08 
1.71E-07 
1.41E-07 
7.61 E-08 
2.458-07 
3.96E-06 
1.15E-07 
1.82E-06 
1.5 1 E-07 
6.17E-06 

Intake 
8.9E-02 
6.6E-02 
5.2E-02 
1.2E-02 
1.8E-01 
1.5E-01 
7.9E-02 
2.6E-01 

4.1E+00 
1.2E-01 

1.9E+00 
1.6E-01 

6.4E+00 

WRisk 
2.8E-11 2.5E-12 
2.2E-10 1.5E-11 
2.2E-10 1.lE-11 
2.3E-10 2.8E-12 
7.8E-10 1.4E-1C 
1 .OE-10 1.5E-11 
3.6E-11 2.9E-1; 
5.5E-11 1.4E-11 
1.3E-11 5.4E-11 
1.7E-10 2.OE-1 I 
1.6E-11 3.OE-11 
1.6E-11 2.5E-1; 
2.8E-11 1.8E-l( 

1 I 
Total Pathway: 9.3E-10 Total Pathway: 4.9E-10 

I Chew 
IngestiodVegetables 

Compound Conch-Vea. (malkgJ = S F ( o ) R &  
Aroclor-1254 1.93E-08 2.1E-11 7.7E+.00 1.6E-10 
Arsenic 7.668-07 8.4E-10 1.8E+00 1.5E-09 
Benzo(a)pyrene 9.95E-08 l.lE-10 7.3E+00 8.OE-10 
Benzo(a)anthracene 8.48E-08 9.3E-11 7.3E-01 6.8E-11 
Benzo(b)fluoranthene 8.96E-08 9.9E-11 7.3E-01 7.2E-11 
Benzo(g , h , i)pery lene 5.48E-08 6.OE-11 
bis(2-Ethy lhexyl)phthalate 8.67E-07 9.6E-10 1.4E-02 1.3E-11 
Beryllium 1.41E-07 1.6E-10 4.3E+00 6.7E-10 
Lead 2.55E-06 2.8E-09 
Dibenzo(a.h)anthracene 2.83E-08 3.1E-11 7.3E+00 2.3E-10 
Indene( 1.2.3-cd)pyrene 6.41E-08 7.1E-11 7.3E-01 5.2E-11 
Phenanthrene 1.47E-10 1.6E-13 
T H - T O T A L  2.228-06 2.4E-09 
U - T O T A L  1.97E-05 2.2E-08 

Total Pathway: 3.5E-05 

a1 Risk 
IngesttodFruit 

Compound Conc'n-Fruit(rna/kgJ Inrake w Risk 
Aroclor-1254 1.93E-08 1.lE-11 7.7E+00 8.7E-11 
Arsenic 7.668-07 4.5E-10 1.8E+00 7.8E-10 
Benzo(a)py rene 9.88E-08 5.8E-11 7.3E+00 4.2E-10 
Benzo(a)anthraccne 8 428-08 4.9E-11 7.3E-01 3.6E-1 I 
Benzo(b)fluoranthene 8 898-08 5.2E-11 7.3E-01 3.8E-I I 
Benzo(g.h.i)perylene 5.44E-08 3.2E-11 
bis(2-Elhylhexy1)phthalare 8.678-07 5.1E-10 1.4E-02 7.1E-12 
Beryllium 1.41E-07 8.2E-11 4.3E+00 3.5E-10 
Lead 2.55E-06 1.5E-09 
Dibenzo(a,h)anthracene 2.828-08 1.6E-11 7.3E+00 1.2E-10 
Indene( I ,2,3-cd)pyrene 6.36E-08 3.7E-11 7.3E-01 2.7E-11 
Phenanthrene 1.43E-10 8.48-14 
TH-TOTAL 2.22E-06 13E-09 
U-TOTAL 1.97E-05 l.lE-08 

Total Pathway: 1.9E-0' 

Total 

7.2E-12 
4.2E-11 
3.3E-11 
8.1E-12 
4.OE-10 
4.3E-11 
8.3E- 12 
4.1E-11 
1.6E-10 
5.9E-11 
8.8E-11 
7.3E-12 
5.2E-10 

2.5E- 10 
2.3E-09 
1.2E-09 
1.OE-10 
1. I E-10 

2.OE-11 
1 .OE-09 

3.5E-10 
7.9E-11 

Total Rad + Chem 4.58-09 Total Rad + Chem 2.4E-09 
FER\CRU2RI\ABQ\LVGOFFPD.XLS\6/5/94; IO: 12 PM 



TABLE B 12 (a) . 
(continued) 

NO) ARCINOGENIC HAZARD 

I Compound Conc'n-Veg. (pCi/k& Intake 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

8.6848 1.7E-01 
6.38-08 1.2E-01 
5.0E-08 9.8E-02 
1.2E-08 2.3E-02 
1.7E-07 3.4E-01 
1.4E-07 2.8E-01 
7.6E-08 1.5E-01 
2.5E-07 5.0E-01 
4.0E-06 7.8E+00 
1.2E-07 2.3E-01 
1.8E-06 3.6E+00 
1.5E-07 3.0E-01 
6.2846 1.2E+01 

I 

Total Pathway: 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

8.54E48 
6.32E-08 
4.99E-08 
1.17E-08 
1.71E-07 
1.41E-07 
7.6 1 E-08 
2.45E-07 
3.96E-06 
1.15E-07 
1.828-06 
1.51E-07 
6.l7E46 

8.9E-02 
6.6E-02 
5.2E-02 
1.2E-02 
1.8E-01 
1.5E-01 
7.9E-02 
2.6E-01 

4.1E+00 
1.2E-01 

1.9E+00 
1.6E-01 

6.4E+00 

Total Pathway: 

IngestionlVegetables 
Compound Conch-Vea. (mg/k& RfDo 

Aroclor- 1254 1.9E-08 2.1E-11 
Arsenic 7.7E-07 8.4E-IO 3.0E-04 2.88-06 
Benzo(a)pyrene - - 1.0E-07 l.lE-10 
Benzo(a)anthracene 8.58-08 9.3E-11 
Benzo(b)fluoranthene 9.0E-08 9.9E-11 
Benzo(g.h. i)pery lene 5.5EP8 6.OE:ll 
bis(2-Ethylhexy1)phthalat 8.78-07 9.6E-10 2.0E-02 4.8E-08 
Beryllium 1.4E-07 1.6E-10 5.0E-03 3.1E-08 
Lead 2.5E-06 2.8E-09 
Dibenzo(a.h)anthracene 2.8E-08. 3.lE-I I 
Indene( I .2,3-cd)pyrene 6.4848 7.1E-11 
Phenanthrene 1.5E-10 1.6E-13 
TH-TOTAL 2.2846 2.4E-09 
U-TOTAL 2.0E-05 2.2E-08 3.OE-03 7.2E-06 

Total Pathway: l.0E-05 

Total Rad + Chem I.0E-05 
FER\CRU2RI\ABQ\LVGOFFPD.XL.S\6/5/94: IO: I2 PM 

IngestionlFruit 
Compound Conc'n-Fruit (malkp,) RfDo Hazard 

Aroclor-1254 1.93848 1.lE-I1 
Arsenic 7.66E-07 4.5E-10 3.0E-04 1.5E-06 
Benzo(a)pyrene 9.88E-08 5.8E-I 1 
Benzo(a)anthracene 8.42E-08 4.9E-11 
Benzo(b)fluoranthene 8.89E-08 5.2E-1 I 
Benzo(g .h. i)perylene 5.44848 3.2E-1 I 
bis(2-EthyUlexyl)phthalat 8.67E-07 5.1E-10 2.0E-02 2.5E-08 
Beryllium 1.41E-07 8.2E-11 5.0E-03 1.6E-08 

2.55E-06 1.5E-09 Lead 

Di benzo(a , h)anthracene 2.82E-08 1.6E-11 
Indene( I .2.3-cd)pyrene 6.36E-08 3.7E-11 
Phenanthrene 1.43E-10 8.4E-14 
TH-TOTAL 2.228-06 1.3E-09 
U-TOTAL 1.97845 1.1E-08 3.0E-03 3.8846 

Total Pathway: 5.4E-0( 

Total - 

4.3E-06 

7.38-08 
4.88-08 

1.1E-05 

Total Rad + Chem 5.4E-06 



TABLE B.3.5-12 (a) 

(continued) 
LIME SLUDGE PONDS HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

CARCINOGENIC RISK 

I IngestionNegetables 
Compound Conc'n-Veg. (pCi/k@ Intake = Risk 

cs-137 2.8E-11 
NP-237 2.2E-10 
PU-238 2.2E-10 
PU-2391240 2.3E-10 
RA-226 7.8E-10 
RA-228 1 .OE-10 
SR-90 3.6E-11 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 ' 1.6E-11 
U-2351236 1.6E-11 
U-238 2.8E-11 
TC-99 8.87E-04 1.7E+03 1.3E-12 2.3E-09 

Total Pathway: 2.3E-09 

A~OClor-Iz4 
Arsenic 
Benzo(a)pyrene ' 

Benzo(a)anthracenc 
Benzo(b)fh~oranthene 
Benzo(g,h.i)perylenc 
bin(2-Ehylhexyl)phthalate 
Beryllium 

Lead 
Diknzo(a,h)anthracene 7.3E+00 
Indeno(l,2,3-cd)pyrene 7.3E-01 
Phenanthrene 

rwT0T.a 
U-TOTAL 

Total Pathway: 

7.7E+00 
1.8E+00 
7.3E+00 

7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

8.87E-04 9.3E+02 1.3E-12 12E-0' 
Total Pathway: 1.2E-O' 

d Risk 
IngestionIFruit 

Compound Conc'n-Fruit (mg/kQ Intake Risk 
Aroclor-1254 7.7E + 00 
Arsenic 18E+00 
Bcnzda)pyrene 7.3E+00 
Bcnzo(a)anduaccne 7.3E-01 
Benzo(b)fluoranlhcne 7 3E-01 
Bmzo(g.h.i)pcrylene 
be42 Ethylhexyl)phthalau 14E-02 
Beryllium 4 3E+00 
Lcad 

Dibenzo(a,h)anthracme 7 3E+00 
Indendl .2.3-cd)pyene 7 3E-01 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

Total Pathway: 

Total 
Dust & Groundwater 

- Total Affected 

7.2E-12 
4.2E-11 
3.3E-11 
8.1 E-1 2 
4.OE-10 
4.3E-11 
8.3E-12 
4.1E-11 
1.6E-10 
5.9E-11 
8.8E-11 
7.3E-12 
5.2E-10 

3.5E-09 3.5E-09 

2.5E-10 
2.3E-09 
1.2E-09 
1 .OE-10 
l.lE-10 

2.OE-11 
1 .OE-09 

3.5E-10 
7.9E-11 

Total Rad + Chem 2.3E-09 Total Rad + Chem 1.2E-09 Toral: 3.5E-09 1 .OE-08 

FER\CRUZRnABQ\LVGOFFPW.XLS\6/5/94; 10: 12 PM 



TABLE B.3.5-12 (a) 

(continued) 

I l.lE-05 

NONCARCINOGENIC HAZARD 

TC-99 8.9E-04 1.7E+03 I ITC-99 8.87E-04 9.38+02 
Total Pathway: Total Pathway: 

3.08-04 

Benzo(a)anthracene 
Benzo@)fluoranthene 

Bmo(g,h, i )pcryla  
bis(2-Ethylhexyl)phthalat 
Beryllium 
Lead 
Dibenzo(a,h)anhracm 
Indmo(l.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 

2.OE-02 
5.0E-03 

U-TOTAL 3.0E-03 
Total Pathway: 

Total Rad + Chem 

d Hazard 
IngestiodFruit 

Compound Conc'n-Fruit (rnnlke,) intake RfD[o) Hazard 
ArOClOr-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
&nzo(b)fluoranthcnc 

Benzo(g,h,i)pcrylm 
bis(2-Ethylhcxyl)phlhalat 
B e r y U i  

Lcad 

Dibenzo(a,h)anthraccnc 
Indcno(l.2.3-cd)pyrcm 
Phenanthrene 
TH-TOTAL. 
U-TOTAL 

3.OE-04 

2.0E-02 
5.0E-03 

3.0E-03 
Total Pathway: 

Total 
Dust & Groundwater 

Total Affected - 

4.38-06 

7.3E-08 
4.88-08 

Total Rad + Chem . Total: 1 SE-05 

FER\CRU2RnABO\LVGOFFPW.XLS\6d/94; IO: 12 PM 
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T BLE B.3.5-12 @) 

FUTURE OFF-PROPERTY CHILD (PRIVATE OWNERSHIP) 
LIME SLUDGE PONDS: HOME GROWN PRODUCE (DUST AFFECTED) 

CARCINOGENIC RISK 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

8.558-08 
6.328-08 
4.99E-08 
1.17E-08 
1.71E-07 
I .42E-07 
7.63E-08 
2.52E-07 
3.96E-06 
1.15E-07 
1.82E-06 
1.5 1 E-07 
6.17E-06 

7.2E-03 
5.3E-03 
4.2E-03 
9.8E-04 
1.4E-02 
1.2E-02 
6.4E-03 
2.1E-02 
3.3E-01 
9.7E-03 
1.5E-01 
1.3E-02 
5.2E-01 

2.8E-11 
2.2E- 10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E- 1 1 
2.8E-11 

- Risk 
2.OE-13 
1.2E-12 
9.2E-13 
2.3E-13 
1.1E-11 
1.2E-12 
2.3E-13 
1.2E-12 
4.3E-12 
1.6E-12 
2.4E-12 
2.OE-13 
1.5E-11 

Compound 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH1232 
U-234 
U-235/236 
U-238 

Conc'n-Fruit (DCilkg) 
8.54E-08 
6.32E-08 
4.99E-08 
1.17E-08 
1.71E-07 
1.41E-07 
7.6 1 E-08 
2.45E-07 
3.96E-06 
1.15E-07 
1.82E-06 
1.51E-07 
6.17E-06 

Intake 
l.lE-02 
8.1E-03 
6.4E-03 
1 SE-03 
2.2E-02 
1.8E-02 
9.8E-03 
3.1E-02 
5.1E-01 
1.5E-02 
2.3E-01 
1.9E-02 
7.9E-01 

2.8E-11 3.1E-13 
2.2E-10 1.8E-12 
2.2E-10 1.4E-12 
2.3E-10 3.5E-13 
7.8E-10 1.7E-11 
1.OE-10 1.8E-12 
3.6E-11 3.5E-12 
5.5E-11 1.7E-12 
1.3E-11 6.6E-12 
1.7E-10 2.5E-12 
1.6E-11 3.7E-12 
1.6E-11 3.lE-1: 
2.8E-11 2.2E-11 

I I I  I 
Total Pathway: 3.9E-11 Total Pathway: 6.OE-11 

Compound Conc'n-Veg. (mE/kgJ - Intake @& 
Aroclor-1254 1.93E-08 4.2E-12 7.7E+00 3.3E-11 
Arsenic 7.66E-07 1.7E-10 1.8E+00 2.9E-10 
Benzo(a)pyrene 9.95E-08 2.2E-11 7.3E+00 1.6E-10 
Benzo(a)anthracene 8.48E-08 1.9E-11 7.3E-01 1.4E-11 
Benzo(b)fluoranthene 8.96E-08 2.OE-11 7.3E-01 1.4E-11 
Benzo(g , h , i)pery lene 5.48E-08 1.2E-11 
bis(2-Ethylhexyl)phthalate 8.678-07 1.9E-10 1.4E-02 2.78-12 
Beryllium 1.41E-07 3.1E-11 4.3E+00 1.3E-10 
Lead 2.55E-06 5.6E- 10 
Dibenzo(a.h)anthracene 2.83E-08 6.2E-12 7.3E+00 4.5E-11 
lndeno(l.2.3-cd)pyrene 6.41E-08 1.4E-11 7.3E-01 1.OE-11 
Phenanthrene 1.47E-10 3.28-14 
TH-TOTAL 2.22E-06 4.9E-10 
U-TOTAL 1.97E-05 4.3E-09 

Total Pathway: 7.OE-10 

Total Rad + Chem 7.4E-10 
FER\CRU2RI\ABQ\LVGOFCPD.XL.S\6/5/94; 10: 14 PM 

al Risk 
IngestiordFmit 

Conch-Fruit (mg/kpJ Intake @& Compound 
Aroclor- 1254 1.93E-08 6.5E-12 7.7E+00 5.OE-11 
Arsenic 7.6hE-07 2.6E-10 1.8E+00 4.5E-10 
Benzo(a)pyrene 9.88E-08 3.3E-11 7.3E+00 2.4E-10 
Benzo(a)anthracene 8.42E-08 2.8E-11 7.3E-01 2.1E-11 
Benzo(b)fluoranthene 8.89E-08 3.OE-11 7.3E-01 2.2E-11 
Benzo(g , h, i)pery lene 5.44E-08 1.8E-11 
bis(2-Ethylhexy 1)phthalate 8.67E-07 2.9E-10 1.4E-02 4.1E-12 
Beryllium 1.41E-07 4.7E-11 4.3E+00 2.OE-10 
Lead 2.55E-06 8.5E-10 
Dibenzo(a, h)anthracene 2.82E-08 9.5E-12 7.3E+00 6.9E-11 
Indeno(l.2,3-cd)pyrene 6.36E-08 2.1E-11 7.3E-01 1.6E-11 
Phenanthrene 1.43E-10 4.8E-14 
TH-TOTAL 2.22E-06 7.4E-10 
U-TOTAL ' 1.97E-05 6.6E-09 

Total Pathway: l.lE-05 

Total - 
5.1E-13 
3 .OE- 12 
2.3E-12 
5.7E- 13 
2.8E-11 
3 .OE- 12 
5.8E-13 
2.9E- 12 
1.lE-11 
4.2E-12 
6.28-12 
5.1E-13 
3.7E-11 

8.2E-11 
7.4E-10 
4.OE-10 
3.4E-11 
3.6E-11 

6.7E-12 
3.4E-10 

l.lE-10 
2.6E-11 

Total Rad + Chem 1.1 E-09 



NOA 

8.6E-08 
6.3E-08 
5 .OE-08 
I .2E-08 
1.7E-07 
I .4E-07 
7.68-08 
2.58-07 
4.0E-06 
1.2E-07 
1.8E-06 
1 SE-07 
6.2E-06 

Total Pathway: 

TABLE B.3.5-12 (b) 
(continued) 

'ARCINOCENIC HAZARD 
)n 

I InnestionlFruit 
Compound 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conch-Fruit (tCi/kgJ Intake 
8.54E-08 
6.32E-08 . 
4.99E-08 
1.17E-08 
1.71E-07 
1.41E-07 
7.61 E-08 
2.45E-07 
3.96E-06 
1.15E-07 
1.82E-06 
1.51E-07 
6.17E-06 

I 
Total Pathway: 

3.0E-04 6.5E-0)C 
1.0E-07 2.5E-10 

Benzo(a)anthracene 8.58-08 2.2E-10 
Benzo(b)fluoranthene 9.0E-08 2.3E-10 
Benzo(g.h. 1)pcrylenc 5.5E-08 1.4E-10 
bis(2-Ethylhcxyl)phtalal 8.7847 2.2E-09 2.0E-02 1.1E-07 

1.4E-07 3.6E-10 5.0E-03 7.2E-08 
2.5E-06 6.5E-09 

Dibenzo(a.h)anthracene 2.88-08 7.2E-11 
Indeno(l.2.3-cd)pyrene 6.4E-08 1.6E-10 

1.58-10 3.88-13 
2.2E-06 5.78-09 
2.0E-05 5.0E-08 3.0E-03 I 7E-05 

Total Pathway: 2.3845 

Total Rad + Chem 2.3E-05 
FER\CRUZRI\ABO\LVGOFCPD. XLS\6/5/94: IO: I4 PM 

IngestionlFruit 
Compound Conc'n-Fruit (mglke,) RfDo 

Aroclor-1254 1.93E-08 7.6E-11 
Arsenic 7.66E-07 3.0E-09 3.0E-04 1.0E-05 
Benzo(a)pyrene 9.88E-08 3.9E-10 
Benzo(a)anthracene 8.42848 3.3E-10 
~Benzo(b)fluoranthene 8.89E-08 3.5E-10 
Benzo(g , h. i)pery lene 5.44E-08 2.1E-10 
bis(2-Ethylhexy I)phlhalat 8.67E-07 3.4E-09 2.0E-02 1.7E-07 

Lead 2.55E-06 1 .OE-08 
Beryllium 1.41E-07 5.5E-10 5.0E-03 l.lE-07 

Dibenzo(a.h)anthracene 2.82E-08 l.lE-10 
Indene( I .2,3-cd)pyrene 6.36E-08 2.5E-10 
Phenanthrene . 1.43E-10 5.6E-13 
TH-TOTAL 2.22E-06 8.7E-09 
U-TOTAL 1.97E-05 7.7E-08 3.0E-03 2.6E-05 

1.7E-05 

2.8E-07 
1.8E-07 

4.2E-05 
Total Pathway: 3.6E-05 

Total Rad + Chem 3.68-05 



TABLE B.3.5-12 (b) 

(continued) 
LIME SLUDGE PONDS HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

IngestionNegetables 
Compound Conc'n-Veg. (pCilk& Risk 

CS-137 2.8E-11 
NP-237 2.2E-10 
PU-238 2.2E-10 
PU-239l240 2.3E-10 
RA-226 7.8E-10 
RA-228 1.OE-10 
SR-90 3.6E-11 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.6E-11 
U-2351236 1.6E-11 
U-238 2 8E-11 
TC-99 8.87E-04 7.5E+01 1.3E-12 9.7E-11 

Total Pathway. 9 7E-11 

IngestionNegetables 
Compound Conc'n-Veg. (mglkg) Intake Risk 

7.7E+00 
1.8E+00 
7.3E + 00 

7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

Total Pathway: 

Total Rad + Chem 9.7E-11 

FER\CRUZRl\ABQ\LVGOFCPW.XLS\6/5/% IO 14 PM 

LRCINOGENIC RISK 

2.2E-10 
2.2E-IO 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

ITC-99 8.87E-04 l . lE+02 1.3E-12 1.5E-lC 
. Total Pathway: 1.5E-l( 

NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
IU-234 
U-2351236 
U-238 

d Risk 
IngestiodFruit 

Compound Conc'n-Fruit (mglkg) Risk 
Aroclor- 1254 7 7E +00 

Bmda)pyrenc 7.3E+00 
Bmda)anlhraccne 7 3E-01 
Bnuo@)fluoranthcne 7 3E-01 
Benzo(g,h.i)pcrylcn 
bs(2-Ethylhcxyl)phthalav 14E-02 
Beryllnun 4 3E+00 
Lead 
Dibenzo(a, h)anthraccne 7.3E+00 
Ideno(l.2.3-cd)pyrene 7.3E-01 
Phenanthrene 
TH-TOTAL 

Arsenic 1.8E+00 

U-TOTAL 
Total Pathway. 

Total 
Dust 81 Groundwater 

- Total Affected 

5.1 E-1 3 ' 
3.OE-12 
2.3E-12 
5.7E-13 
2.8E-11 
3 .OE-12 
5.8E-13 
2.9E-12 
1.lE-11 
4.2E-12 
6.2E-12 
5.1E-13 
3.7E-11 

2.5E-10 2.5E-10 

8.2E-11 
7.4E-10 
4 .OE-10 
3.4E-11 
3.6E-11, 

6.7E-12 
3.4E-10 

l.lE-10 
2.6E-11 

Total Rad + Chem 1.5E-10 Total: 2.5E-10 2.1E-09 



TABLE B 

NOA 

Total Pathway 

I Cbem 
Ingestion/Vegetables 

Compound Conc'n-Vea. (ma/kd Intake RfDo Hazard 

3.0E-04 
Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
&No@)f lUOraruhcm 

&nzo(g.h.i)peryl- 
bs(2-Ethylhexyl)ph1hahalar 
Beryllium 
Lead 
Dibmzo(a,h)anIhracmc 
lndcno(l,2.3-cd)pyrenc 
Phenanthrene 

U-TOTAL 3 .OE-03 
Total Pathway: 

TH-TOTAL 

2.0E-02 
5.0E-03 

Total Rad + Chem 

(continued) 

QRCINOGENIC HAZARD 
. . . . . , . . . . . . . . . . . 

IngestiodFruit 
Compound Conc'n-Fruit (pCi/k& R1D(o) Hazard 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
TC-99 8.87E-04 1.1E+O2 

Total Pathway: 

enzo(a)anthracene 

ibcnzda,h)anIhraccnc 

Total Pathway: 

3.0E44 

2.0E-02 
5.0E-03 

Total 
Dust &Groundwater 

Total Affected 

1.7E-05 

2.8E-07 
1.8E-07 

4.2E-05 

Total Rad + Chem Total: 5.9E-05 

FER\CRU2RnABQ\LVGOFCPW. XLn6/5/%; I O  I4 PM 



TABLE B.3.5-12 (c) 
FTJTURE OFF-PROPERTY FARMER (FEDERAL OWNERSHIP) 

LIME SLUDGE PONDS: HOME GROWN PRODUCE (DUSr AFFECTED) 
CARCINOGENIC RISK 

I I I  

cs-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

8.55E-08 1.7E-01 
6.32E-08 1.2E-01 
4.99E-08 9.8E-02 
1.17E-08 2.3E-02 
1.71E-07 3.4E-01 
1.42E-07 2.8E-01 
7.63E-08 1.5E-01 
2.52E-07 5.0E-01 
3.96E-06 7.8E+00 
1.15E-07 2.3E-01 
1.82E-06 3.6E+00 
1.51E-07 3.0E-01 
6.17E-06 1.2E+01 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E- 10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

4.7E- 12 
2.7E-11 
2.2E-11 
5.3E-12 
2.6E-10 
2.8E-11 
5.4E-12 
2.7E-11 
1 .OE-10 
3.9E-11 
5.7E-11 
4.8E-12 
3.4E- 10 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

8.54E-08 8.9E-02 
6.32E-08 6.6E-02 
4.99E-08 5.2E-02 
1. l7E-08 1.2E-02 
1.71E-07 1.8E-01 
1.41E-07 1.5E-01 
7.61E-08 7.9E-02 
2.45E-07 2.6E-01 
3.96E-06 4.1E+00 
1.15E-07 1.2E-01 
1.82E-06 1.9E+00 
1.51E-07 1.6E-01 
6.17E-06 6.4E+00 

2.8E-11 2.5E-12 
2.2E-10 1.5E-11 
2.2E-10 1.lE-11 
2.3E-10 2.8E-12 
7.8E-10 1.4E-10 
1.OE-10 1.5E-11 
3.6E-11 2.98-12 
5SE-1 1 1.4E-11 
1.3E-11 5.4E-11 
1.7E-10 2.OE-11 
1.6E-11 3.OE-11 
1.6E-11 2.5E-12 
2.8E-11 1.8E-1C 

Chemical Risk 
1ngestionNegetables 

Compound Conc'n-Vex. (mElkpJ - lntake w Risk 
Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 

Benzo(g .h,i)perylene 
bis(2-Ethylhexyl)phtalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1,2,3-cd)pyrene 
Phenanthrene 

TH-TOTAL 
U-TOTAL 

1.93E-08 2.1E-11 
7.66E-07 8.4E-10 
9.95E-08 l.lE-10 
8.48E-08 9.3E-11 
8.96E-08 9.9E-11 
5.48E-08 6.OE-11 
8.67E-07 9.6E-10 
1.41E-07 1.6E-10 
2.55E-06 2.8E-09 
2.83E-08 3.1E-11 
6.41E-08 7.1E-11 
1.47E-10 1.6E-13 
2.22E-06 2.4E-09 
1.97E-05 2.2E-08 

7.7E+00 
1.8E+00 
7.3E+00 

7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

1.6E-10 
1 SE-09 
8.OE-10 
6.8E-11 
7.2E-11 

1.3E-11 
6.7E-10 

2.3E-10 
5.2E-11 

Total Pathway: 3.5E-09 

Total Rad + Chem 4.5E-09 
FER\CRU2RI\ABQ\LVGOFFFD.XLS\615194; 10: IS PM 

IneestiodFmit 
Compound Conch-Fruit (rnglkd Intake 

Aroclor- 1254 1.93E-08 1.lE-11 
Arsenic 7.66E-07 4.5E-10 
Benzo(a)py rene 9.88E-08 5.8E-11 
Benzo(a)anthracene 8.42E-08 4.9E-11 
Benzo(b)fluoranthene 8.89E-08 5.2E-11 
Benzo(g , h , i)pery lene 5.44E-08 3.2E-11 
bis(2-Ethylhexyl)phtalate 8.67E-07 5.1E-10 
Beryllium 1.41E-07 8:2E-ll 
Lead 2.55E-06 1 SE-09 
Dibenzo(a,h)anthracene 2.82E-08 1.6E-11 
Indeno(l.2.3-cd)pyrene 6.36E-08 3.7E-11 
Phenanthrene 1.43E-10 8.4E-14 
TH-TOTAL 2.22E-06 1.3E-09 
U-TOTAL 1.97E-05 1.1E-08 

WRisk 
7.7E+00 8.7E-11 
1.8E+00 7.8E-10 
7.3E+00 4.2E-10 

7.3E-01 3.6E-11 
7.3E-01 3.8E-11 

1.4E-02 7.1E-12 
4.3E+00 3.5E-10 

7.3E+00 1.2E-10 
7.3E-01 2.7E-11 

7.2E-12 
4.2E-11 
3.3E-11 
8.1E-12 
4.OE-10 
4.3E-11 
8.3E-12 
4.1E-11 
1.6E-10 
5.9E-11 
8.8E-11 
7.3E- 12 
5.2E- 10 

2.5E-10 
2.3E-09 
1.2E-09 
1.OE-10 
l.lE-10 

2.OE-11 
1 .OE-09 

3.5E- 10 
7.9E-11 

~~ 

Total Pathway: 1.9E-09 

Total Rad + Chem 2.4E-09 

. .- 
. .I 



TABLE B.3.5-12 (c) 

(continued) 

. 

NO€ 

Compound 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

Conch-Vex. (pCi/kg) Intake 

6.3E-08 1.2E-01 
5.0E-08 9.8E-02 

1.7E-07 3.4E-01 

7.6E-08 1.5E-01 
2.5E-07 5.0E-01 

1.2E-07 2.3E-01 
1.8E-06 3.6E+00 
1.5E-07 3.0E-01 
6.2E-06 1.2E+01 

8.6E-08 1.7E-01 

1.2E-08 2.3E-02 

1.4E-07 2.8E-01 

. 4.OE-06 7.8E+00 

I 
Total Pathway: 

IngestiodVegetabIes 
Compound Conch-Vex. (mx/k& e RfDo Hazard 

Aroclor-1254 1.9E-08 2.1E-11 
Arsenic 7.7E-07 8.4E-10 3.0E-04 2.8E-0( 
Benzo(a)pyrene 1 .OE-07 1.1E-10 
Benzo(a)anthracene 8.5E-08 9.3E-11 
Benzo(b)fluoranthene 9.0E-08 9.9E-11 
Benzo(g,h,i)perylene 5.5E-08 6.OE-11 
bis(2-Erhylhexyl)phthalat 8.7E-07 9.6E-10 2.0E-02 4.8E-01 
Beryllium 1.4E-07 1.6E-10 5.0E-03 3.1E-01 
Lead 2.5E-06 2.8E-09 
Dibenzo(a.h)anthracene 2.8E-08 3.1E-ll 
Indeno(l.2.3-cd)pyrene 6.4E-08 7.1E-11 
Phenanthrene 1.5E-10 1.6E-13 
TH-TOTAL 2.28-06 2.4E-09 

ARCINOGENIC HAZARD 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

8.54E-08 8.9E-02 
6.32E-08 6.68-02 
4.99E-08 5.2842 
1.17E-08 1.2E-02 
1.71E-07 1.8E-01 
1.41E-07 1 SE-01 
7.61E-08 7.9E-02 
2.45E-07 2.6E-01 
3.96E-06 4.1E+00 
1.15E-07 1.2E-01 
1.828-06 1.9E+00 
1.51E-07 1.6E-01 
6.17E-06 6.4E+00 

1.93E-08 1.lE-11 
7.66E-07 4.5E-10 3.0E-04 1.5E-06 
9.888-08 5.8E-I 1 

Benzo(a)anthracene 8.428-08 4.9E-1 I 
Benzo(b)fluoranthene 8.89E-08 5.2E-1 I 
Benzo(g.h. 1)perylenc 5.44848 3.2E-I1 
bis(2- Ehylhexy1)phthalat 8.678-07 5.1E-10 2.0E-02 2.5E-08 

1.41E-07 8.2E-ll 5.0E-03 I6E-08 
2.55846 1.5E-09 

Dibenzo(a.h)anthracene 2.82E-08 1.6E-11 
Indeno(l.2.3-cd)pyrenc 6.36E-08 3.7E-11 

Total Pathway: 5.4E-01 
U-TOTAL 2.0E-05 2.28-08 3.0E-03 7.2E-061 

Total Pathway: 1 .OE-05 

Total Pathway: 

Total Rad + Chem 1.0E-05 
FER\CRU2RI\ABQ\LVGOFFFD.XLS\6/5/94: 10: IS PM 

Total - 

4.3846 

Total Rad + Chem 5.4E46 



TABLE B.3.5-12 (c) 

(continued) 
LIME SLUDGE PONDS HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

IngestionNegetables 
Compound Conch-Veg (pCi/kpJ Intake = Risk 

cs-137 2.8E-11 
NP-237 2.2E-IO 
PU-238 2.2E-10 
,PU-239/240 2 3E-10 
RA-226 7.8E-10 
RA-228 1 .OE-10 
SR-90 3.6E-11 
TH-228 5.5E-11 
TH-230 1 3E-11 
TH-232 1.7E-10 
U-234 1.6E-11 
U-235t236 1.6E-11 
U-238 2.8E-11 - 
TC-99 8.87E-04 1.7E+03 1 3E-12 2 3E4S 

Total Pathway: 2.3E-0S 

7 7E+00 
18E+00 
7.3E+00 

Bmzo(a)anthracem 7.3E-01 
Bmo(b)fh~oran~henc 7.3E-01 
Benzo(g,h,i)perylenc 
bs(2-Ethylhcxyl)phthalafe 1.4E-02 

4.3E+00 

Dibenzo(a.h)anthracee 7.3E+00 
I ~ C n o ( l , 2 , 3 4 p y r m e  7.3E-01 

Total Pathway: 

'ARCINOGENIC RISK 

IngestiodFruit 
Compound Conc'n-Fruit (pCilkpJ Intake = Risk 

cs-137 
NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.8E-11 
2.2E-10 
2.2E-IO 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-I0 
1.6E-11 
1.6E-11 . 2.8E-11 

TC-99 8.87E-04 9.3E+02 1.3E-12 1.2E 
Total Pathway: 1.2E 

Total Rad + Chem 2.3E-09 

7.7E+00 
1.8E+00 
7 3E+00 

Benzo(a)anthrame 7 3E-01 
Benzo(b)fluoranthene 7.3E-01 
Bao(g.h.i)peryl= 
bs(2-Ethylhexyl)phthalag 14E-02 

4 3E+00 

Dibenzo(a,h)anthracem 7.3E+00 
7.3E-01 

i 

Total Pathway: 

. Total 
Dust & Groundwater 

- Total Affected 

7.2E-32 
4.2E-1 I 
3.3E-11 
8.1E-12 
4.OE-10 
4.3E-11 
8.3E-32 
4.1E-11 
1.6E-10 
5.9E-11 

7.3E-12 
5.2E-IO 

3.5E-09 3 SE-09 

8.8E-11 

2.5E-10 
2.3E-09 
1.2E-09 
1.OE-10 
l.lE-10 

2.OE-11 
1 .OE-09 

3.5E-10 
7.9E-11 

Total Rad + Chem 1.2E-09 Total: 3.5E-09 

FER\CRUZRnABQ\LVGOFFW.XL.Y6/5/94; I O  16 PM 



TABLE 
(continued) 

N o h  

Total Pathway : 

\o Cben td I 
IngestionNegetables 

' Compound Conc'n-Veg. (mfdk@ RfDo Hazard 
Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylenc 
bis(2-Ethylhexyl)phhalat 
Beryllium 
Lead 
Dibcnzo(a.h)anthraccne 
Indnm(l.2,3-cd)pyrcne 
Phenanthrene 

U-TOTAL 3.0E-03 
Total Pathway: 

TH-TOTAL 

3 .OE-04 

2.0E-02 
5.0E-03 

Total Rad + Chem 

'ARCINOGENIC HAZARD 

IngestiodFruit 
Compound Conch-Fruit (pCilkd Intake RfDo Hazard 

CS-137 
NP-237 
PU-238 
PU-2391240 

, RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235I236 
U-238 

' 

TC-99 8.87E-04 9.3E+02 
Total Pathway: 

d Hazard 
I IncestiodFruit 

Compound Conc'n-Fruit (mglkd Intake RfDo Hazard 
Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Bcnzo(b)fluoranthcnc 
Benzo(g.h, i)perylene 
bis(2-E1hylhcxyl)phthalat 
Beryllium 
Lead 
Dibenzo(a,h)anthraccne 
Mcno( I ,2,3-cd)pyrm 
Phenanthrene 

U-TOTAL 3.0E-03 
Total Pathway: 

TH-TOTAL 

3.0E-04 

2.0E-02 
5.0E-03 

Total 
Dust & Croundwster 

Total Affected 

4.3E-06 

7.3E-08 
4.8E-08 

l.lE-05 

Total Rad + Chem Toral: 1 SE-05 

FER\CRUZRI\ABQ\LVGOFFFW.XLS6/5/94; 10: I6 PM 



TABLE B.3.5-12 (d) 

F'UTURE OFF-PROPERTY CHILD (FEDERAL OWNERSHIP) 
LIME SLUDGE PONDS: HOME GROWN PRODUCE @USr AFFECTED) 

ch 1 

CARCINOGENIC RISK 

I 

I Cornpound 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

46 
U z 

Conch-Veg. (pCi/k& 
8.55E-08 
6.32848 
4.99E-08 
1.17E-08 
1.71E-07 
1.42E-07 
7.63E-08 
2.52847 
3.96E-06 
1.15E-07 
1.82E-06 
1.51E-07 
6.17E-06 

Intake 
7.2E-03 
5.3E-03 
4.2E-03 
9.8E-04 
1.4E-02 
1.2E-02 
6.4E-03 
2.1E-02 
3.3E-01 
9.7E-03 
1.5E-01 
1.3E-02 
5.2E-01 

- w 
2.8E-11 
2.2E-10 
2.2E- 10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E- 1 1 
2.8E-11 

2.OE-13 
1.2E-12 
9.2E-13 
2.3E-13 
1.lE-11 
1.2E-12 
2.3E- 13 
1.2E-12 
4.3E-12 
1.6E-12 
2.4E-12 
2 .OE-13 
1.5E-11 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

8.54E-08 l.lE-02 
6.32E-08 8.1E-03 
4.99E-08 6.48-03 
1.17E-08 1.5E-03 
1.71E-07 2.2E-02 
1.41E-07 1.8E-02 
7.61E-08 9.8E-03 
2.45E-07 3.1E-02 
3.96E-06 5.1E-01 
1.15E-07 1.5E-02 
1.828-06 2.3E-01 
1.51E-07 1.9E-02 
6.17E-06 7.9E-01 

2.8E-11 3.1E-13 
2.2E-10 1.8E-12 
2.2E-10 1.4E-12 
2.3E-10 3.5E-13 
7.8E-10 1.7E-11 
1.OE-10 1.8E-12 
3.6E-11 3.5E-13 
5.5E-11 1.7E-12 
1.3E-11 6.6E-I2 
1.7E-10 2.5E-12 
1.6E-11 3.7E-12 
1.6E-11 3.1E-12 
2.8E-11 2.2E-11 

7 1.7E-10 1. 

Benzo(a)anthracene 8.48E-08 1.9E-11 7.3E-01 1.4E-11 
Benzo(b)fluoranthene 8.96E-08 2.OE-11 7.3E-01 1.4E-11 
Benzo(g.h.i)perylene 5.48E-08 1.2E-11 
bis(2-Ethylhexyl)phtalate 8.67E-07 1.9E-10 1.4E-02 2.78-12 

1.41E-07 3.1E-11 4.3E+00 1.3E-10 
2.55E-06 5.6E-10 
2.83E-08 6.2E-12 7.3E+00 4.5E-11 
6.41E-08 1.4E-11 7.3E-01 1.OE-11 
1.47E-10 3.2E-14 
2.22E-06 4.9E-10 

Total Pathway: 7.OE-1( 

Total Rad + Chem 7.4E-10 
FER\CRU2RI\ABQ\LVGOFCFD.XLSM/5/94; IO 16 PM 

al Risk 
IngestiodFruit 

Compound Conch-Fruit (mglk& intake w Elsk 
Aroclor- 1254 1.93E-08 6.5E-12 7.7E+00 5.OE-I I 
Arsenic 7.66E-07 2 6E-10 1.8E+00 4.5E-IO 
Benzo(a)p y rene 9.888-08 3.3E-11 7.3E+00 2 4E-10 
Benzo(a)anlhracene 8.42E-08 2.8E-11 7 3E-01 2 IE-11 
Benzo(b)fluoranthene 8.89E-08 3.OE-11 7.3E-01 2.2E-11 
Benzo(g.h .i)perylene 5 44E-08 1.8E-11 
bis(2-EthylhexyI)phthala1e 8 678-07 2.9E-10 1.4E-02 4.1E-12 
Beryllium 1.41E-07 4.7E-11 4 3E+00 2.OE-IO 
Lead 2.55E-06 8.5E-10 
Dibenzo(a.h)anthracene 2 82E-08 9.5E-12 7.3E+00 6.9E-11 
Indeno(l.2,3-cd)pyrene 6.368-08 2.lE-11- 7.3E-01 1.6E-11 
Phenanthrene 1.43E-10 4.8E-14 

2.228-06 7.4E-10 TH-TOTAL 
U-TOTAL 1.97E-05 6.68-09 

Total Pathway: 1.1 Ea! 

Total - 
5.1E-13 
3 .OE-12 
2.38-12 
5.7E-13 
2.8E-11 
3.OE-12 
5.8E- 13 
2.9E-12 
1.1E-11 
4.2E-12 
6.2E-12 
5.1E-13 
3.7E-11 

8.2E-11 
7.4E- 10 
4.OE-10 
3.4E-11 

~. 3.6E-11 

6.7E- 12 
3.4E-10 

l.lE-10 
2.6E-11 

TokI Rad + Chem l.lE-091 Total: 1.9E-091 



\ 

TAB ,E B.3.5-12 (d) 

(continued) 

NOA 

Intake RfDo Hazard 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

8.68-08 7.28-03 
6.38-08 5.3E-03 
5.0E-08 4.2E-03 
1.2E-08 9.88-04 
1.7E-07 1.4E-02 
1.4E-07 1.2E-02 
7.6E-08 6.48-03 
2.5E-07 2.1E-02 

. 4.0E-06 3.3E-01 

1.8E-06 1.5E-01 
1 SE-07 1.3E-02 
6.2E-06 5.2E-01 

1.2E-07 9.7E-03 

Compound 
cs-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

Conch-Fruit (pCi/k@ 
8.54E-08 
6.32E-08 
4.99E-08 
I .17E-08 
1.71E-07 
1.41E-07 
7.6 1 E 4 8  
2.45847 
3.96E-06 
1.15E-07 
1.82846 
1.5 1 E-07 
6.17E-06 

Intake 
1.1E-02 
8.1E-03 
6.4E-03 
1 SE-03 
2.2E-02 
1.8E-02 
9.8E-03 
3.1E-02 
5.1E-01 
I SE-02 
2.3E-01 
1.9E-02 
7.9E-01 

- 

Total Pathway: Total Pathway: 

1.9E-08 4.9E-11 , 
7.78-07 2.0E-09 3.0E-04 6.5E-06 
I.0E-07 2.5E-10 

Benzo(a)anthracene 8.58-08 2.2E-10 
Benzo(b)fluoranthene 9.0E-08 2.3E-10 
Bcnzo(g.h. i)pery lenc 5.5E-08 1.4E-10 
bis(2- Ethylhcryl)phthalat 8.7E-07 2.2E-09 2.0E-02 l.lE-07 

1.4E-07 3.6E-10 5.0E-03 7.2E-08 
2.5E-06 6.5E-09 

Dibenzo(a.h)anthracene 2.88-08 7.2E-11 
Indene( I .2.3-cd)pyrene 6.4E-08 I .6E-10 

Total Palhway: 2.38435 

Total Rad + Chem 2.38-05 
FER\CRUZRI\ABQ\LVCOFCFD.XLS\6/5/94; IO: I6 PM 

IngestiodFruit 
Compound Conc'n-Fruit(m,glk& Intake RfDo 

Aroclor- 1254 1.93E-08 7.6E-11 
Arsenic 7.66E-07 3.0E-09 3.OE-04 1.0E-05 
Benzo(a)py rene 9.88E-08 3.9E-10 
Benzo(a)anthracene 8.42E-08 3.3E-10 
Benzo(b)fluoranthene 8.89E-08 3.5E-10 
Benzo(g.h.i)perylene 5.44E-08 2.1E-10 
bis(2-Ethylhexyl)phthalat 8.67847. 3.4E-09 2.0E-02 1.7E-07 

Lead 2.55846 1 .OE-08 
Beryllium 1.41E-07 5.5E-10 5.0E-03 1.lE-07 

Dibenzo(a. h)anthracene 2.82848 l.lE-10 
Indcno( I .2.3-cd)pyrenc 6.36E-08 2.5E-10 
Phenanthrene 1.43E-10 5.6E-13 
TH-TOTAL 2.228-06 8.7E-09 
U-TOTAL 1.978-05 7.7E-08 3.0E-03 2.6E-05 

Total Pathway: 3.6E-05 

Total - 

I .7E-05 

2.88-07 
I .8E-07 

Total Rad + Chem 3.6E-05 

e 8 



TABLE B.3.5-12 (d) 
(continued) 

LIME SLUDGE PONDS HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

2.2E-10 
2.2E-10 
2 3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 

Total Pathway: 9.7E-11 Total Pathway: 1.5E n F 
U 

IngestionNegetables 
Comvound Conc'n-Veg. (mnlkg) - Intake Risk 

ArocIor-1254 
Arsenic 

BWWpyrenc  
Bmzo(a)anthracenc 
Bcnzo(b)fluoranthenc 
Bcnzo(g,h.i)pcrylene 
bis(2-Efhylhcxyl)phthalalc 1.4E-02 
Beryllium 4.3E+00 . 
Lead 
Dibcnzo(a.h)anthacmc 7.3E+00 
Indem(l.2.3-cd)pyrme 7.3E-01 
Phmanthrcnc 
TH-TOTAL 
U-TOTAL 

Total Pathway: 

7.7E+00 
1.8E+00 
7.3E+00 

7.3E-01 
7.3E-01 

Total Rad + Chem 9.7E-11 

7 7E+00 
18E+00 
7.3E+00 

Benzo(a)anthracene 7 3E-01 
Benzo(b)fluoranthene 7 3E-01 
Brnzo(B.h.i)pcrylme 
bn(2-Ehylhcxyl)phthalatc 14E-02 

4 3E+00 

Dibcnzo(a,h)aruhrame 7 3E+00 
Meno(l,2,3-cd)pyrmc 7.3E-01 

U-TOTAL 
Total Pathway: 

Total 
Dust & Groundwater 

Total Affected 

5.1E-13 
3.OE-12 
2.3E-12 
5.7E-13 
2.8E-11 
3.OE-12 
5.88-13 
2.9E-12 
1.lE-11 
4.28-12 
6.2E-32 
5.1E-13 
3.7E-11 

2.5E-10 2.5E-10 

8.2E-11 
7.4E-10 
4 .OE-IO 
3.4E-11 
3.6E-11 

6.78-12 
3.4E-10 

1.1E-10 
2.6E-11 

Total Rad + Chem 1.5E-10 Tofol: 2.5E-10 2.1E-09 

FER\CRU2RI\ABQ\LVGOFCF%'.XLS\6/5/94; IO: 17 PM 

'.. 



TABLE B.3.5-12 (d) 
(continued) 

NOA 

kC-99 8.9E-04 
Total Pathway: 

I Cher 
Ingestiodkgetables 

Compound Conc'n-Vea. (ma/kgJ Intake . RfDo Hazard 
Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthnu 
Bcnzo(g.h.i)perylcne 
bis(2-Efhylhcxyl)phthalat 
Beryllium 
Lead 
Dibcnzo(a,h)anLhraccne 
Indcno(l,2.3-cd)pyrcne 
Phenanthrene 
TH-TOTAL 

3.0E-04 

2.0E-02 
5.0E-03 

U-TOTAL 3.0E-03 
Total Pathway: 

Total Rad + Chem 

lRCINOGENlC HAZARD 
n 

IngestiodFruit 
Compound Conc'n-Fruit (DCilkgJ Intake RfDo Hazard 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 , 

SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
TC-99 8.87E-04 

Total Pathway: 

II Hazard 
IngestiodFruit 

Compound Conc'n-Fruit (mn/keJ Intake RfDo Hazard 
Armlor-1254 
Arsenic 
Bemo(a)pyrene 
Benzo(a)anthracene 
-o(b)fluo- 
Bao(g.h.i)pcrylcne 
bs(2-Ehylhcxyl)ph1halat 
ECryUium 

Lead 
Dibcnzo(a,h)amhmccne 
Meno(] .2.3-cd)pyrenc 
Phenanthrene 
TH-TOTAL 

3.0E-04 

2.0E-02 
S.0E-03 

U-TOTAL 3.0E-03 
Total Pathway: 

Total 
Dusldr Groundwater 

- Total Affected 

1.7E-05 

2.88-07 
1.8E-07 

4.28-05 

Total Rad + Chem Toral: 5.9E-05 

FER\CRU2RI\ABO\LVCOFCFW.XLS\615194: I O  17 PM 



TABLE B.3.5-13(a) 

LIME SLUDGE PONDS: GROUNDWATER 
FUTURE, OFF-PROPERTY FARMER (PRIVATE OWNERSHIP) 

Carcinogenic Risk 

Comuoun Conc’n(uCilL1 Intake 
TC-99 1.70E-01 8.3E+03 1.3E-12 l.lE-08 

Total Pathway: I .  1E-08 

Total Rad + Chem l.lE-08 

Not applicable 

Total Pathway: 

Total Rad + Chem 

I 

FER\CRU2RI\ABQ\LSP_OFRP,XLS\6/5/94; 10: I8 PM 

I Total - 
Not applicable l.lE-08 

Total Pathway: 

Total Rad + Chem 
< 



TABLE B.3.5-13(b) 
FUTURE, OFF-PROPERTY CHILD (PRIVATE OWNERSHIP) 

LIME SLUDGE PONDS: GROUNDWATER 
Carcinogenic Risk 

b 

Total Pathway: 4.6E-10 Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Total 

4.6E-10 

0 

FER\CRU2RI\ABQ\LSP-OFPC.XLS\6/5/94; IO: I8 PM 

Total Rad + Chem 4.6E-10 Total Rad + Chem O.OE+OO Total Rad + Chem O . O E + O O I T o r a [ : [  



TABLE B.3.5-13(~) 
FUTCIRE, OFF-PROPERTY FARMER (FEDERAL OWNERSHIP) 

LIME SLUDGE PONDS: GROUNDWATER 

Total 

l .lE-08 I (TC-99 1.70E-01 8.3E+03 1.3E-12 l.lE-08 I I Not applicable I I Not applicable 

I I I  I 1  I 
Total Pathway: l.lE-08 Total Pathway: Total Pathway: 

Total Rad + Chem 1 . 1  E-08 Total Rad + Chem Total Rad + Chem 

FER\CRU2RI\ABQ\LSP-OFRF.XLS\6/5/94; 10: 19 PM 



TABLE B.J.S-U(d) 
FUTURE, OFF-PROPERTY CHILD (FEDERAL OWNERSHIP) 

LIME SLUDGE PONDS: GROUNDWATER 

Not applicable Not applicable 
Compoun Conc'nIpCilL) e Risk 
TC-99 1.70E-01 3.68+02 1.3E-12 4.6E-10 

Total Pathway: 4.6E-10 Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

FER\CRUZRI\ABQ\LSP_OFRC.XLS\6/5194: 10: I9 PM 

Total 

4.6E- 10 

Total Rad + Chem 4.6E-10 Total Rad + Chem O.OE+OO Total Rad + Chem O . O E + O O 1 T o r a [ r l  



TABLE B.3.5-14 
FUTURE, EXPANDED TRESPASSER 

LIME SLUDGE PONDS: SURFACE SOIL 
(IARCINOCE 

Inhalation of ParticulateslSoil . 
Comuound Conch inAir(pCiIm3) !t& 

CS-137 1.83E-05 6.0E-02 1.9E-11 l.lE-12 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

1.87E-05 6.1E-02 
1.50E-05 4.98-02 
3.51E-06 l.lE-02 
4.99E-05 1.6E-01 
4.26E-05 1.4E-01 
2.04E-05 6.6E-02 

1.16E-03 3.8E+00 
3.40E-05 l.lE-O1 
5.46E-04 1.8E+00 
4.53E-05 1.5E-01 

7.57E-05 2.5E-01 

2.9E-08 
3.9E-08 
3.8E-08 
7.0E-09 
6.9E- 10 
6.2E-11 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 

1.8E-09 
1.9E-09 

l.lE-09 
4.3E-10 

9.6E-11 
4.1E-12 
1.9E-08 
l.lE-07 
1.2E-08 
4.68-08 
3.7E-09 

U-238 1.86E-03 6.1E+00 5.2E-08 3.1E-07 
Total Pathway: 5.1E-07 

Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h',i)perylene 
bis(2-Ethy lhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1,2,3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

1.87E-07 4.8E-10 1.5E+01 7.3E-09 
2.86E-08 7.4E-11 6.1E+00 4.5E-10 
2.37E-08 6.1E-11 6.1E-01 3.7E-11 
2.60E-08 6.7E-11 6.1E-01 4.1E-11 
1.61E-08 4.2E-11 
2.60E-07 6.7E-10 
3.95E-08 1.OE-10 8.4E+00 8.6E-10 
7.17E-07 1.9E-09 
8.32E-09 2.2E-11 6.1E+00 1.3E-10 
1.87E-08 4.8E-11 6.1E-01 3.OE-11 
4.10E-08 1.lE-10 . 
6.43E-07 1.7E-09 
5.57E-06 1.4E-08 

I I 
Total Pathway: 8.8E-09 

Total Rad + Chem 5.2E-07 

C RISK 

7.02E-01 2.3E+01 2.8E-11 6.4E-10 
7.20E-01 2.3E+01 2.2E-10 5.1E-09 
5.76E-01 1.9E+01 2.2E-10 4.1E-09 
1.35E-01 4.4E+00 2.3E-10 1.0E-09 

1.92E+00 6.2E+01 7.8E-10 4.9E-08 
1.64E+00 5.3E+01 1.OE-10 5.3E-09 
7.85E-01 2.6E+01 3.6E-11 9.2E-10 

2.91E+00 9.5E+01 5.5E-1 1 5.2E-09 
ITH-230 4.48E+01 1.5E+03 1.3E-11 1.9E-08 
TH-232 1.31E+00 4.3E+01 1.7E-10 7.2E-09 
U-234 2.10E+01 6.8E+02 1.6E-11 l.lE-08 
U-2351236 1.74E+00 5.7E+01 1.6E-11 9.OE-10 

Total Pathway: 1.7E-07 

Aroclor- 1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

I 

5 .WE42 , 
7.19E+00 
1.10E+00 
9.10E-01 

1.00E+00 
6.30E-0 1 

1.00E+01 
1.52E+00 
2.76E+01 

3.20E-01 
7.20E-0 1 

1.60E+00 
2.51E+01 
2.14E+02 

1.4E-09 
1.7E-07 
2.6E-08 
2.2E-08 
2.4E-08 
1.5E-08 
2.4E-07 
3.6E-08 
6.6E-07 
7.7E-09 
1.7E-08 
3.8E-08 
6.0E-07 
5.1E-06 

7.7E+00 l.lE-08 
1.8E+00 3.0E-07 
7.3E+00 1.9E-07 

7.3E-01 1.6E-08 
7.3E-01 1.7E-08 

1.4E-02 3.4E-09 
4.3E+00 1.6E-07 

7.3E+00 5.6E-08 
7.3E-01 1.3E-08 

I 
Total Pathway: 7.78-07 

Total Rad + Chem 9.4E-07 

FER\CRU2RI\ABQ\LSSLEXTY XLS\6/5/94; 10 20 PM 
€.- 

- I  



TABLE B.3.5-14 
(continued) 

CARCINOGEMC RISK 
Radiation E 

Dermal ContactlSoil 

Not applicable 

Total Pathway: 

3.1E-01 2.0E-06 6.38-07 
3.2E-01 4.3E-07 1.4E-07 
2.6E-01 2.8E-1 I 7.2E-12 

PU-239/240 6.0E-02 2.7E-1 I 1.6E-12 
8.6E-01 6.0E-06 5.28-06 
7.3E-01 2.9E-06 2.1E-06 

1.3E+00 5.68-06 7.3E-06 

5.9E-01 8.5E-06 5.0E-06 

U-235/236 7.8E-01 2.4847 1.9E-07 

2.OE+01 5.4E-11 1.1E-09 

9.4E+00 3.OE-ll 2.8E-10 

U-238 3.2E+01 3.6E-08 1.2E-061 
Total Pathway: 2.2E-05 

Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g .h,i)perylene 
bis(2-Ethylhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1,2,3cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

6.59848 1.8E+00 1.2E-07 
1.9E-07 
1.6E-08 
1.7E-08 

1.73846 
3.66E-07 1.4E-02 5.lE-09 

I .6E-07 
2.53E-06 

5.6E-08 
1.3E-08 

4.40E-06 
2.30E-06 
1.96E-05 

Not  applicable 

I I 
Total Pathway: 9.1E-07 

Total Rad + Chem 9.1E-07 
For PAHs and Be dermal carcinogenic risk assumes 1X the oral carcinogenic risk. 

Total 

6.3E-07 
1 SE-07 
6.0E-09 
I .4E-09 
5.2E-06 
2.1E-06 

7.3E-06 
1.3E-07 
5 .OE-06 
5.7E-08 
1.9E-07 
1 SE-06 

9.2E-10 

3.4E-07 
4.38-07 
3.9E-07 
3.2E-08 
3.5848 

8.58-09 
3.1E-07 

l.lE-07 
2.5848 

Total Pathway: 

2.2E-05 y q  

FERKRU2 \ABQ\LSSLEXTY.XLS\6/5/94: 10:20 PM 

B) 
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TABLE B.3.5-14 
(continued) 

NONCARCINOGENIC HAZARD 

IngestiodSoil 
Compound Conc'n(pCi/& Intake Rfl)o Hazard 

CS-137 7.02E-01 2.3E+01 
NP-237 7.20E-01' 2.3E+Ol 
PU-238 5.76E-01 1.9E+01 
PU-239/240 1.35E-01 4.4E+00 
RA-226 1.92E+00 6.2E+01 
RA-228 1.64E+00 5.3E+01 
SR-90 7.858-01 2.6E+01 
TH-228 2.91E+00 9.5E+01 
TH-230 4.48E+01 1.5E+03 
TH-232 1.31E+00 4.3E+01 
U-234 2.10E+01 6.8E+02 
U-235/236 1.74E+00 5.7E+01 
U-238 7.14E+01 2.3E+03 

NP-237 1.878-05 6.1E-02 
PU-238 1 SOE-05 4.9E-02 
PU-2391240 3.51E-06 l.lE-02 
RA-226 4.99E-05 1.6E-01 
RA-228 4.26E-05 1.4E-01 , 

SR-90 2.04845 6.6E-02 
TH-228 7.57E-05 2.5E-01 
TH-230 1.16E-03 3.8E+00 
TH-232 3.40E-05 l.lE-O1 
U-234 5.46E-04 1.8E+00 
U-2351236 4.53E-05 1.5E-01 
U-238 1.86E-03 6.1E+00 

Total Pathway: 

Compound Consubc'n (mglm3) Intake RtD(i) Hazard 
Aroclor-1254 1.53E-09 6.3E-12 
Arsenic 1.87E-07 7.7E-10 
Benzo(a)pyrene 2.86E-08 1.2E-10 
Benzo(a)anthracene 2.37E-08 9.8E-11 
Benzo(b)fluoranthene 2.60E-08 l.lE-10 
Benzo(g,h,i)perylene 1.61E-08 6.6E-11 
bis(2-Ethylhexy1)phthalate 2.60E-07 l.lE-09 
Beryllium 3.95E-08 1.6E-10 
Lead 7.17E-07 3.0E-09 
Dibenzo(a, h)anthracene 8.32E-09 3.4E-11 
Indeno( 1.2.3-cd)pyrene 1.87E-08 7.7E-11 
Phenanthrene . 4.10E-08 1.7E-10 
TH-TOTAL 6.43E-07 2.6E-09 
U-TOTAL 5.57E-06 2.3E-08 

Total Pathway: 

Compound Conc'n (mg/kg) Intake RfD(o) Hazard 
Aroclor-1254 5.908-02 2.2849 

Benzo(a)pyrene 1.10E+00 4.2E-08 
Benzo(a)anthracene 9.10E-01 3.5E-08 
Benzo(b)fluoranthene 1.00E+00 3.8E-08 
Benzo(g,h,i)perylene 6.30E-01 2.4E-08 
bis(2-Ethylhexyl)phtalate 1.00E+01 3.8E-07 2.0E-02 1.9E-05 
Beryllium 1.52E+00 5.8E-08 5.0E-03 1.2E-05 
Lead 2.76E+01 l.lE-06 
Dibenzo(a,h)anthracen 3.20E-01 1.2E-08 
Indeno( 1.2.3-cd)pyrene 7.20E-01 2.7E-08 
Phenanthrene 1.60E+00 6.1E-08 
TH-TOTAL 2.51E+01 9.6E-07 
U-TOTAL 2.14E+02 8.2E-06 3.0E-03 2.7E-0: 

Arsenic 7.19E+00 2.7E-07 3.0E-04 9.1E-04 

I - Total Pathway: Total Pathway: 3.7E-0: 

Total Rad + Chem 3.7E-03 Total Rad + Chem 

FER\CRUZRI\ABQ\LSSLEXTYY.XLS\6I5/94; 1020 PM' 



TABLE B.3.5-14 
(continued) 

Dermal ContactlSoll 

Not applicable 

NONCARCINOGENIC HAZARD 

Total Pathway: 

CS-137 3.1E-01 
NP-237 3.2E-01 
PU-238 2.6E-01 

RA-226 8.6E-01 
RA-228 7.3E-01 
SR-90 3.5E-01 

PU-239/240 6.0E-02 

TH-228 1.3E+00 
TH-230 2.OE+01 
TH-232 5.9E-01 
U-234 9.4E+00 
U-235/236 7.8E-01 

3.2E+01 U-238 
Total Pathway: 

iroclor- 1254 5.2E-08 
irsenic 1.0E-07 2.9E-04 
3enzo(a)pyrene 
3enzo(a)anthracene 
3enzo(b)fluoranthene 
3enzo(g,h,i)peryIene 2.88-06 
iis(2-EthylhexyI)phthalate 5.8E-07 2.0E-02 
3eryllium 2.2E-07 5.OE-05 
kad  4.0E-06 
Dibenzo(a,h)anthracen 
Indene( 1,2.3-cd)pyren 
Phenanthrene 7.0E-06 
M-TOTAL 3.7E-06 
U-TOTAL 3.1E-05 1.5E-04 

3.7E-04 

2.9E-05 
4.4E-0: 

2.1E-01 

Not applicable 

I 
Total Pathway: 2.1E-01 Total Pathway: 
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Total 

1.3E-03 

4.8E-05 
4.4843 

2.1E-01 

Total Rad + Chem 2.1E-01 

e 



TABLE B.3.5-15(a) 

LIME SLUDGE PONDS: SURFACE SOIL 
CARCINOGEMC RISK 

FUTURE ON-PROPERTY FARMER (RME VALUES) 

Compound Conc'n in Air IpCdm3) m Risk 
CS-137 1.05E-05 1.2E+00 1.9E-11 2.3E-11 
NP-237 1.08E-05 1.3E+00 2.9E-08 3.6E-08 
PU-238 8.64E-06 1.OE+00 3.9E-08 3.9E-08 
PU-2391240 2.03E-06 2.4E-01 3.8E-08 8.9E-09 
RA-226 2.88E-05 3.3E+00 7.OE-09 2.3E-08 
FA-228 2.46E-05 2.9E+00 6.9E-10 2.0E-09 
SR-90 1.18E-05 1.4E+00 6.2E-11 8.5E-11 
TH-228 4.37E-05 5.1E+00 7.8E-08 4.0E-07 
TH-230 6.72E-04 7.8E+01 2.9E-08 2.3E-06 

U-234 3.15E-04 3.7E+01 2.6E-08 9.5E-07 
U-2351236 2.61E-05 3.OE+00 2.58-08 7.68-08 
U-238 1.07E-03 1.2E+02 5.2E-08 6.4E-06 

Total Pathway: 1 .OE-0)5 

TH-232 1.96E-05 2.3E+00 l.lE-07 2.5E-07 

I 
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Inhalation of ParticulateslSoil 
Compound Conc'n (mdm3) - Intake m Risk 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo( b)fluoranthene 
Benzo(g, h.i)perylene 
bis(2-Ethylhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

8.85E-10 5.7E-11 
1.08E-07 7.0E-09 1.5E+01 1.0E-07 
1.65E-08 l.lE-09 6.1E+00 6.5E-09 
1.37E-08 8.9E-10 6.1E-01 5.4E-10 
1.50E-08 9.7E-10 6.1E-01 5.9E-10 
9.51E-09 6.2E-10 
1.50E-07 9.7E-09 
2.28E-08 1.5E-09 8.4E+00 1.2E-08 
4.13E-07 2.7E-08 
4.80E-09 3.1E-10 6.1E+00 1.9E-09 
1.08E-08 7.OE-10 6.1E-01 4.3E-10 
2.42E-08 1.6E-09 
3.79E-07 2.5E-08 
3.21E-06 2.1E-07 

Total - 
2.3E-11 
3.6E-08 
3.9E-08 
8.9E-09 
2.3E-08 
2.0E-09 

4.0E-07 
2.3E-06 
2.5E-07 
9.5E-07 
7.6E-08 
6.4E-06 

. 8.5E-11 

1 .OE-07 
6.5E-09 
5.4E-10 
5.9E-10 

1.2E-08 

1.9E-09 
4.3E-10 

I 
Total Pathway: 1.3E-07 

Total Rad + Chem 1.1E-05 m q  



TABLE B.3.5-15(a) 
(continued) 

Arsenic 
Benzo(a)pyrene 
Benzo(a)anlhracene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
bis(2-EthyIhexy1)phthalate 
Beryllium 
'Lead 
Dibenzo(a.h)anthracene 
Indene( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 

NON-CARCINOGENIC HAZARD 

1.08E-05 1.3E+00 
8 .64846 1.OE+00 
2.03E-06 2.4E-01 
2.88E-05 3.3E+00 
2 .46845 2.9E+00 
1.18E-05 1.4E+00 
4.37E-05 5.1E+00 
6.728-04 7.8E+01 
1.96E-05 2.3E+00 
3.15E-04 3.7E+01 

Total Pathway: 

8.85E-10 5.7E-11 
1.08E-07 7.0E-09 
1.658-08 l.lE-09 
1.37E-08 8.9E-10 
1.50E-08 9.7E-10 
9.51E-09 6.2E-10 
1.50E-07 9.78-09 
2.28E-08 1.5E-09 
4.13E-07 2.7E-08 
4.80E-09 3.1E-10 
1.08E-08 7.OE-10 
2.42E-08 1.6E-09 
3.798-07 2.5E-08 
3 .21846 2.1E-07 

Total - 

Total Rad + Chem 



TABLE B.3.5-15(b) 
FUTURE ON-PROPERTY CHILD 

LIME SLUDGE PONDS: SURFACE SOIL 
CARCINOGEMC RISK 

2.03E-06 4.3E-03 3.88-08 1.6E-10 
2.88E-05 6.0E-02 7.0E-09 4.2E-10 
2.46E-05 5.2E-02 6.9E-10 3.6E-11 
1.18E-05 2.5E-02 6.2E-11 1.5E-12 
4.37E-05 9.2E-02 7.8E-08 7.2E-09 

1.96E-05 4.1E-02 1.1E-07 4.5E-09 
3.15E-04 6.6E-01 2.68-08 1.7E-08 

1.07E-03 2.2E+00 5.2E-08 1.2E-07 

Total Pathway: 1.9E-07 

6.72E-04 1.4E+00 2.9E-08 4.1E-08 

2.61E-05 5.5E-02 2.5E-08 1.4E-09 

Chemical Risk I 
Inhalation of ParticulateslSoil 

Compound Conch (mglm3) - Intake Risk 
4roclor-1254 8.85E-10 4.8E-12 
4rsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g ,h,i)perylene 
bis(2-Ethylhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
lndeno( 1,2,3-cd)pyrene 
Phenanthrene 
IN-TOTAL 
U-TOTAL 

1.08E-07 5.9E-10 1.5E+01 8.9E-09 
,1.65E-08 9.OE-11 6.1E+00 5.5E-10 
1.378-08 7.5E-11 6.1E-01 4.6E-11 
1.50E-08 8.2E-11 6.1E-01 5.OE-11 
9.51E-09 5.2E-11 
1.50E-07 8.2E-10 
2.28E-08 1.2E-10 8.4E+00 1.0E-09 
4.13E-07 2.3E-09 
4.80E-09 2.6E-11 6.1E+00 1.6E-10 
1.08E-08 5.9E-11 6.1E-01 3.6E-11 
2.42E-08 1.3E-10 
3.79E-07 2.1E-09 
3.21E-06 1.8E-08 

I 
Total Pathway: l.lE-08 

Total 

4.2E-13 
6.6E-10 
7.1E-10 
1.6E-10 
4.2E-10 
3.6E-11 
1.5E-12 
7.2E-09 
4.1E-08 
4.5E-09 
1.7E-08 
1.4E-09 
1.2E-07 , 

8.9E-09 
5.5E-10 
4.6E-11 
5.OE-11 

1 .OE-09 

1.6E-10 
3.6E-11 

Total Rad + Chem 2.OE-07 v q  
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TABLE B.3.5-15b) 
(continued) 

NON-CARCINOGENIC HAZARD 

2.88E-05 6.0E-02 
2.46E-05 5.28-02 
1.18E-05 2.58-02 
4.37845 9.2E-02 
6.72E-04 1.4E+00 
1.96E-05 4.1E-02 
3.15E-04 6.6E-01 
2.61845 5.5E-02 
1.07E-03 2.2E+00 

Total Pathway: 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
bis(2-Ethy1hexyl)phthalate 

Dibenzo(a.h)anthracene 
Indene( 1.2.3cd)pyrene 

8.858-10 5.7E-11 
1.08E-07 6.9E-09 
1.65E-08 1.1 E-09 
1.378-08 8.8E-10 
1.50E-08 9.6E-10 
9.51E-09 6.1E-10 
1 SOE-07 9 .6849 
2.28848 1 SE-09 
4.13E-07 2.68-08 
4.80E-09 3.1E-10 
1.08E-08 6.9E-10 
2.42E-08 1.5E-09 
3.79E-07 2.4E-08 
3.218-06 2.1E-07 

Total Pathway: 

Total Rad + Chem Total: I 

FER\CRUZRI\ABQ\LSSLONRC.XLS\6/5/94; 10:22 PM e 



FUTURE, ON-PP 
LIME SLUDGE PONC 

6.52845 
2.8 1 E-07 
1.68847 
1.42E-03 
2.83E-04 
I .02E-03 
1.09E-05 
8.87E-04 
2.37E-05 
3.67E-03 
3.04E-04 
1.25E-02 ' 

1.2E-01 
5.2E-04 
3.1E-04 

2.6E+00 
5.2E-01 
1.9E+00 
2.0E-02 
1.6E+00 
4.4E-02 

6.7E+00 
5.6E-01 

2.3E+01 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.6E-1 I 
1.lE-1: 
7.1E-14 
2 .OE-OS 
5.2E-ll 
6.7E-ll 
1.1 E-12 
2.1E-11 
7.4E-12 
1.1 E-IC 
8.9E-1; 
6.4E-1( 

I I 
Total Pathway: 4.2E-09 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 1.8E-04 1.9E-07 
bis(2-Ethy1hexyl)phthalate l.lE-03 1.2E-06 1.4E-02 1 6E-08 

5.88-06 5.98-09 4.3E+00 2.6E-08 
1.OE-04 l.lE-07 

Dibenzo(a.h)anthracene 3.9845 4.0E-08 7.3E+00 2.9E-07 
lndeno( 1.2.3-cd)pyrene 4.7845 4.9848 7.3E-01 3.5E-08 

1 .OE-06 1 .OE-09 

3.7E-05 3.8E-08 
5.0E-07 5.2E-10 

Total Pathway: 6.4E-07 

Total Rad + Chem 6.5E-07 
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'ABLE B.3.5-16(a) 
IPERTY FARMER (RME VALUES) 
: BEEF AND MILK @USr AFFECTED) 
Carcinogenic Risk 

IngestionIMllk 
Conc'n-Milk (pCi/L) Intake w Risk Compound 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

8.36E-03 6.1E+01 

5.62E-08 4.1E-04 
3.37E-08 2.58-04 
2.56E-03 1.9E+01 
5.09E-04 3.7E+00 
5.09E-03 3.7E+01 
9.04E-06 6.6E-02 
7.39E-04 5.4E+00 
1.98E-05 1.5E-01 
l.10E-02 8.1E+01 
9.12E-04 6.7E+00 
3.74E-02 2.7E+02 

5.93E-06 4.4E-02 
2.8E-11 
2.2E- 10 
2.2E-10 
2.3E- 10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
I .6E-11 
1.6E-11 
2.8E-11 

1.7E-09 
9.6E-12 
9.1E-14 
5.7E-14 
1.5E-08 

1.3E-09 
3 . 7 ~ - i a  

3.78-12 
7.1E-11 
2.5E-11 
1.3E-09 

7.7E-05 
1.1E-IC 

Total Pathway: 2.7E-08 

IngestionlMilk 

Aroclor- 1254 3.2E-07 1.3E-09 7.7E+00 1.OE-08 
Arsenic 9.9E-07 4.1E-09 1.8E+00 7.1E-09 
Benzo(a)pyrene 7.8E-06 3.2E-08 7.3E+00 2.3E-07 
Benzo(a)anthracene 2.4E-06 1.0E-08 7.3E-01 7.3E-09 
Benzo(b)fluoranthene 7.2E-06 3.0E-08 7.3E-01 2.2E-08 
Benzo(g,h,i)perylene 5.7E-05 2.4E-07 
bis(2-Ethylhexy1)phthalate 3.6E-04 1.5E-06 1.4E-02 2.0E-08 

Compound Conch-Milk (malL) Intake Risk 

Beryllium 5.2E-09 2.1E-11 4.3E+00 9.2E-11 
Lead 8.6E-05 3.58-07 
Dibenzo(a, h)anthracene 1.2E-05 5.0E-08 7.3E+00 3.7E-07 
Indene( 1.2.3-cd)pyrene 1.5E-05 6.1E-08 7.3E-01 4.5E-08 
Phenanthrene 3.2E-07 1.3E-09 
IX-TOTAL 4.2E-07 1.7E-09 
U-TOTAL l.lE-04 4.6E-07 

- Total 

2.9E-09 
3.6E-11 
2.OE-13 
1.3E-13 
1.7E-08 

1.4E-09 
4.8E- 12 
9.2E-11 
3.2E-I 1 

4.3E- 10 

I .4E-09 

8.38-09 
1.2E-10 

1.8E-08 
6.7E-08 
4.2E-07 
1.3E-08 
3.9E-08 

3.7E-08 
2.6848 

6.6E-07 
8.0E-08 

Total Pathway: 7.1E-07 

Total Rad + Chem 7.4E-07) Total: l . m  



TABLE B.3.5-16(a) 
(continued) 

CS-137 8.36E-03 6.1E+01 
iNP-237 5.938-06 4.4E-02 
,PU-238 5.62E-08 4.1E-04 
PU-239/240 3.37848 2.5E-04 
RA-226 2.56E-03 1.9E+01 
RA-228 5.09E-04 3.7E+00 
SR-90 5.09E-03 3.7E+01 
TH-228 9.048-06 6.6E-02 
TH-230 7.39E-04 5.4E+00 
TH-232 1.988-05 I.5E-01 
U-234 1.10E-02 8.1E+01 
U-235/236 9.128-04 6.7E+00 
U-238 3.74E-02 2.78+02 

Q? - LIME SLUDGE PONDS BEEF AND MILK @USr AFFECTED) 
E-2. a 

Ingestion of Beef 
Compound Conch (pCi/kg) Intake Rfl)o Hazard 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

I 

2.4E-02 4.4E+01 
6.5E-05 1.2E-01 
2.8E-07 5.2E-04 
1.7E-07 3.1E-04 
1.4E-03 2.6E+00 
2.88-04 5.2E-01 
1 .OE-03 1.9E+00 
l.lE-05 2.0E-02 
8.9E-04 1.6E+00 
2.4E-05 4.4E-02 
3.7E-03 6.7E+00 
3.0E-04 5.6E-01 
1.2E-02 2.3E+01 

Total Pathway: 

Ingestion of Beef 
Compound Conc'n(ma/ka) .Intake RfDo Hazard 

Amclor-1254 1.0E-06 l.0E-09 
Arsenic 3.3E-05 3.4E-08 3.0E-04 l.lE-O 
Benzo(a)pyrene 2.5E-05 2.5E-08 
Benzo(a)anthracene 7.7E-06 7.9849 
Benzo(b)fluoranthene 2.38-05 2.4E-08 
Benzo(g ,h. i)perylene 1.8E-04 1.9E-07 
bis(2-Ethy1hexyl)phthalate l.lE-03 1.2E-06 2.OE-02 5.8E-0 
Beryllium 5.8E-06 5.98-09 5.0E-03 1.2E-0 
Lead 1.0E-04 l.lE-07 
Dibenzo(a,h)anthracene 3.9E-05 4.0E-08 
Indeno( 1.2.3-cd)pyrene 4.7E-05 4.98-08 
Phenanthrene 1 .OE-06 1 .OE-09 

5.0E-07 5.2E-10 
3.7E-05 3.8E-08 3.0E-03 1.3E-0 

I 
Total Pathway: 1.9E-0 

Total Rad + Chem 1.9E-04 
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J 
Total Pathway: 

. .  . .  
Y : H  

Ingestion/Milk 
Compound Conch-Milk (mn/L) Intake RfDo Hazard 

Amclor-1254 3.2E-07 1.3E-09 
Arsenic 9.9E-07 4.1E-09 3.0E-04 1.4E-05 
Benzo(a)pyrene 7.8E-06 3.2E-08 
Benzo(a)anthracene 2.4E-06 1 .OE-08 
Benzo(b)fluoranthene 7.2E-06 3.0E-08 
Benzo(g,h,i)perylene 5.7E-05 2.4E-07 
bis(2-Ethylhexy1)phthalate 3.6E-04 1.5E-06 2.0E-02 7.3E-05 

Lead 8.6E-05 3.5E-07 
Dibenzo(a,h)anthracene 1.2E-05 5.0E-08 
Indeno(l.2.3cd)pyrene 1.5E-05 6.1E-08 
Phenanthrene 3.2E-07 1.3E-09 
TH-TOTAL 4.2E-07 1.7E-09 
U-TOTAL l.lE-04 4.6E-07 3.0E-03 /i.5E-04 

Beryllium 5.2849 2.1E-11 5.0E-03 4.38-09 

Total Pathway: 2.4EO 

0 

- Total 

1.3E-04 

1.3E-04 
1.2E-06 

Total Rad + Chem 2.4E&/ Toruf: 4.38-041 



TABLE B.3.5-16(a) 
(continued) 

LIME SLUDGE PONDS BEEF AND MILK (GROUNDWATER AFFECTED) 
Carcinogenic Risk 

2.2E-10 
2 3E-10 

RA-226 7.8E-10 
RA-228 1 OE-10 
SR-90 3.6E-11 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.6E-11 
U-2351236 1.6E-11 
U-238 2.8E-11 
TC-99 1.25E+01 9.2E+04 1.3E-12 1.2E-C 
I 

Total Pathway: 2.5E-08 Total Pathway: 1.2E-C 

7.7E+00 
1.8E+00 
7 3E+00 

Benzo(a)anthracene 7.3E-01 
Benzo@)fluoranthene 7.3E-01 
Benzok , h , i)pery lene 
bis(2-Ethylhexyl)phthalate 1.4E-02 

4.3E+00 

Dibenzo(a,h)anthracene 7.3E+00 
Indeno(l,2,3cd)pyrene 7.3E-01 

Total Pathway: 

Total Rad + Chem 2.5E-08 
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7.7E+00 
18E+00 
7 3E+00 

Benzo(a)anthracene 7 3E-01 
Benzo(b)fluoranthene 7.3E-01 
Benzo(g,h,i)perylene 
bis(2-Ethylhexyl)phthalate 

Dibenzo(a,h)anthracene 
Indeno(1.2.3cd)pyrene 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

I 
Total Pathway: 

Total 
Dust 81 Groundwater 

- Total Affected 

2.9E-09 

2.OE-13 

1.7E-08 

1.4E-09 

3.6E-11 

1.3E-13 

4.3E-10 

4.8E-12 
9.2E-11 
3.2E-11 
1.4E-09 

8.3E-09 
1.4E-07 

1.2E-10 

1.8E-08 
6.7E-08 
4.2E-07 
1.3E-08 
3.9E-08 

3.7E-08 
2.6E-08 

6.6E-07 
8.0E-08 

Total Rad + Chem 1.2E-07 ToIal: 1.4E-07 1.5E-0 



T BLE B.3.5-16(a) 
(continued) 

LIME SLUDGE PONDS: BEEF AND MlLK (GROUNDWATER AFFECTED) 
Non-carcinogenic Hazard 

NP-237 
PU-238 
PU-239M40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 l.OE+Ol 1.9E+04 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235R36 
U-238 
TC-99 

I I I  
Total Pathway: Total Pathway: 

3 OE-04 

Benzo(a)anthracene 
Benzo@) fluoranthene I 

Benzo(g.h.i)perylene 
bis(2-Ethylhexy1)phthalate 2 OE-02 

5 OE-03 

Dibenzo(a.h)anthracene 
Indeno(l.2.3cd)pyrene 

3 .OE-03 

I 
Total Pathway: 

Total Rad + Chem 

IngestioWMilk 
Compound Conc’n-Milk(mdL.) Rn>o Hazard 

Aroclor-1254 I Arsenic 3.0E-04 I 
IBenzo(a)py rene I 
Benzo(a)anthracene 
Benzo@)fluoranthene 
Benzo(g.h.i)perylene 
bis(2-Ethylhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno( 1.2.3cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

2.OE42 
5 .OE43 

3.0E-03 

I I 
Total Pathway: 

Total 
Dust & Groundwater 

- Total Afrected 

1.3E-04 

1.3E-04 
1.2E-06 

1.7E-04 

Total Rad + Chem 4.3E 

FER\CRUZRMBQ\LBFONRFW,XLS\6/6/94; 7:03 PM 



e 
TABLE B.3.5-16m) . 

FUTCTRE, ON-PROPERTY [SOLID WASI'E LANDFILL] CHILD 
LIME SLUDGE PONDS: BEEF AND MILK (DUST AFFECTED) 

2.56E-03 3.7E+00 7.8E-10 2.8E-09 
5.09E-04 7.3E-01 1.OE-10 7.3E-11 
5.09E-03 7.3E+00 3.6E-11 2.6E-10 
9.04E-06 1.3E-02 5.5E-11 7.1E-13 
7.39E-04 l . lE+00 1.3E-11 1.4E-11 

9.12E-04 1.3E+00 1.6E-11 2.1E-11 
3.74E-02 5.3E+01 2.8E-11 1.5E-09 

-06 1.6E-10 7. 
-05 5.3E-09 1. 
-05 3.9E-09 7. 

Benzo(a)anthracene 
Benzo(b)fluoranthene 2.3E-05 3.6E-09 7.3E-01 2.7E-09 
Benzo(g ,h,i)perylene 1.8E-04 2.9E-08 
bis(2-Ethy1hexyl)phthalate l.lE-03 1.8E-07 1.4E-02 2.5E-09 

5.8E-06 9.2E-10 4.3E+00 3.9E-09 
1.0E-04 1.6E-08 

Dibenzo(a,h)anthracene 3.9E-05 6.2E-09 7.3E+00 4.5E-08 
Indeno( 1,2,3-cd)pyrene 4.78-05 7.5E-09 7.3E-01 5.5E-09 

1.0E-06 1.6E-10 
5.0E-07 8.OE-11 
3.7E-05 5.9E-09 

Total Pathway: 9.9E-01 

Total Rad + Chem 1.0E-07 

FER\CRUZFU\ABQ\LBFONRCD.XL.S\6/6/94; 7:04 PM 

Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

3.7E49 1.8E+00 
2.9E-08 7.3E+00 
9.1E-09 7.3E-01 
2.7E-08 7.3E-01 
2.1E-07 
1.3E-06 1.4E-02 

3.2E-07 
4.6E-08 7.3E+00 
5.6E-08 7.3E-01 
1.2E-09 
1.6E-09 
4.2E-07 

1.9E-11 4.3E+00 

6.5E-09 
2.1E-07 
6.6E-09 
2.0E-08 

1.9E-08 
8.3E-11 

3.3E-07 
4.1E-08 

d Risk 
IngestionIMilk 

Aroclor-1254 3.2E-07 1.2E-09 7.7E+00 9.3E-09 
Compound Conc'n-Milk (ma/L) intake Risk 

9.9E-07 
7.8E-06 
2.48-06 
7.28-06 
5.7E-05 
3.6E-04 
5.2849 
8.6E-05 
1.2E-05 
1.5E-05 
3.2E-07 
4.2E-07 
l.lE-04 

I 
Total Pathway: 6.5E-0; 

Total 

3.8E-10 
2.7E-12 
2.1E-14 
1.3E-14 
2.9E-09 . 
7.4E-11 
2.6E- I O  
7.5E-13 
1.4E-11 
5 .OE- 12 
2.5E- 10 
2.1E-11 
1.5E-09 

l.lE-08 
1.6E-08 
2.4E-07 
7.5E-09 
2.2848 

2:1E-08 
4.0E-09 

a 
m 
€3 
Q 

Total Rad + Chem 6.5E-07 



TABLE B.3.5-16fi) 
(continued) 

LIME SLUDGE PONDS: BEEF AND MILK @USr AFFECTED) 

2.48-02 1.5E+00 
6.58-05 4.0E-03 
2.8E-07 1.7E-05 
1.7E-07 1 .OE-05 
1.4E-03 8.6E-02 
2.8E-04 1.7E-02 
1.0E-03 6.2E-02 
1.1E-05 6.6E-04 
8.98-04 5.4E-02 
2.48-05 1.4E-03 
3.7E-03 2.2E-01 
3.0E-04 1.9E-02 
1.2E-02 7.6E-01 

'on-carcinogenic Hazard 
ion Hazard 

IngestionlMilk 
Compound Conc'n-Milk (DCiIL) Intake RfDo Hazard 

CS-137 8.36E-03 1.2E+01 
NP-237 5.93E-06 8.5E-03 
PU-238 5.62E-08 8.0E-05 
PU-2391240 3.378-08 4.8E-05 
RA-226 2.56E-03 3.7E+00 
RA-228 5.09E-04 7.3E-01 
SR-9d 5.09E-03 7.3E+W 
TH-228 9.04E-06 1.3E-02 
TH-230 7.398-04 l . lE+00 
TH-232 1.98E-05 2.8E-02 
U-234 l.10E-02 1.6E+01 
U-2351236 9.12E-04 1.3E+00 
U-238 3.74E-02 5.3E+01 

L 

Total Pathway: Total Pathway: 

Arsenic 9.9E-07 4.3E-08 3.0E-04 1.4E-04 
Benzo(a)pyrene 2.58-05 4.5E-08 7.88-06 3.4E-07 
Benzo(a)anthracene 7.7E-06 1.4E-08 Benzo(a)anthracene 2.48-06 l.lE-07 
Benzo(b)fluoranthene 2.3E-05 4.2E-08 Benzo(b)fluoranthene 7.2E-06 3.1E-07 
Benzo(g,h,i)perylene 1.8E-04 3.4E-07 Benzo(g .h,i)perylene 5.78-05 2.58-06 
bis(2-Ethylhexy1)phtalate 3.6E-04 1.5E-05 2.0E-02 7.7E-04 

Lead 8.6E-05 3.8E-06 
Dibenzo(a,h)anthracene 3.9E-05 7.28-08 Dibenzo(a.h)anthracene 1.2E-05 5.38-07 
Indene( 1,2,3cd)pyrene 4.7E-05 8.8E-08 Indene( 1.2.3cd)pykne 1.5E-05 6.5E-07 
Phenanthrene 1 .OE-06 1.9E-09 3.28-07 1.4E-08 
TH-TOTAL 5.0E-07 9.3E-10 4.28-07 1.8E-08 
U-TOTAL l.lE-04 4.9E-06 3.0E-03 1.6E-03 

Beryllium 5.2E-09 2.3E-10 5.0E-03 4.58-08 

Total Pathway: 3.3E-04 Total Pathway: 2.5E-0: 

Total Rad + Chem 3.3E-04 

FER\CRU2RI\ABQ\LBFONRCD.XLS\6/6/94; 7:04 PM 

0 m 

Total - 

3.5E-04 

8.88-04 
2.28-06 

1.6E-03 

Total Rad + Chem 2.58-03 



TABLE B.3.5-16b) 
(continued) 

LIME SLUDGE PONDS BEEF AND MILK (GROUNDWATER AFFECTED) 

2.8E-11 
2 2E-10 
2.2E- 10 
2 3E-10 
7.8E-10 

3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2 8E-11 

1.03E+01 6 3E+02 1.3E-12 8.2E-1( 

Total Pathway: 8.2E-1( 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethy lhexyl)phthalate 14E-02 

4 3E+00 

Dibenzo(a,h)anthracene 7.3E+00 
Indeno(l,2,3cd)pyrene 7.3E-01 

Total Pathway: 

Total Rad + Chem 8.2E-10 

FER\CRUZRMBQ\LBFONRCW.XI.S\6/6/94; 7:04 PM 

Carcinogenic .Risk 

) r n S F ( o )  Risk 
2.8E-11 

NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

1.25E+01 1.8E+04 1.3E-12 2.3E-01 

Total Pathway: 2.3E-01 

IngestionlMil k 
Conc'n-Milk (mg/L) rn Risk Comvound 

Aroclor-1254 7.7E+00 
Arsenic 1.8E+00 
Benzo(a)pyrene 7.3E+00 
Benzo(a)anthracene 7 3E-01 
Benzo(b)fluoranthene 7.3E-01 
Benzo(g.h,i)perylene 
bis(2-Ethylhexyl)phthalate 1.4E-02 
Beryllium 4.3E+00 
Lead 
Dibenzo(a,h)anthracene 7 3E+00 
Indeno(1,2,3cd)pyrene 7 3E-01 
Phenanthrene 

U-TOTAL 
TH-TOTAL 

Total Pathway: 

Total 
Dust & Groundwater 

- Total Affected 

3.8E-10 
2.78-12 
2.1E-14 
1.3E-14 
2.9E-09 
7.4E-11 
2.6E-10 
7.5E- I3 
1.4E-11 
5.OE-12 
2.5E-LO 
2.1E-11 
1 SE-09 

2.4E-08 - 2.4E-08 

1.1E-08 
1.6E-08 
2.4E-07 
1.5E-09 
2.2E-08 

2.1E-08 
4.0E-09 

3.8E-07 
4.6E-08 

Total Rad + Chem 2.3E-08 Total: 2.4E-08 7.8E 



TABLE S(b) 
(continued) 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 
b 

Ingestion of Beef 
Compound Conc'n(pCilkg) RfDo 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
,U-238 
TC-99 1 OE+01 6 3E+02 

Total Pathway: 

3 OE-04 

Benzo(a)anthracene 
Benzo@)fluoranthene 
Benzo(g.h.i)perylene 
bis(2-EthylhexyI)phthalate 2.0E-02 

S.0E-03 

Dibenzo(a.h)anthracene 
Indeno(l.2.3cd)pyrene 

3.0E-03 

I 
Total Pathway: 

Total Rad + Chem 

FER\CRU2RWQ\LBFONRCW.XL-S\6/6/94; 7:W PM 

n-corcinogenic Hozard 

NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
~ - 2 3 ~ ~ 3 6  
U-238 
TC-99 

I 
Total Pathway: 

a l  Hazard 

I IngestionMilk 
Compound Conc'n-Milk (mniL) Intake RfDo Hazard 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno(I,2,3cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

3.0E-04 

2.0E-02 
5.0E-03 

3.OE-03 

I 
Total Pathway: 

Total 
Dusr i? Groundwater 

- Total Afft?Cted 

3.58-04 

8.8E44 
2.2E-06 

W 
Total Rad + Chem 2.9E m z !  z > r 



TABLE B.3.5-17 (a) 

FUTURE ON-PROPERTY [SOLID W A S E  LANDFILL] FARMER (RME VALUES) 
LIME SLUDGE PONDS HOME GROWN PRODUCE @USr AFFECTED) 

CARCINOGENIC RISK 

1 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
?€I-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

I I  I 

7.27E-06 1.4E+01 
5.85E-06 1.2E+01 
4.23E-06 8.3E+00 
1.00E-06 2.OE+00 
1.64E-05 3.2E+01 
1.21E-05 2.4E+01 
8.248-06 1.6E+01 
2.14E-05 4.2E+01 
3.37E-04 6.6E+02 
9.80E-06 1.9E+01 
1.63E-04 3.2E+02 
1.35E-05 2.7E+01 
5.54E-04 l . lE+03 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

4.OE-10 
2.5E-09 
1.8E-09 

2.5E-08 
2.4E-09 

2.3E-09 
8.6E-09 
3.3E-09 
5.1E-09 

4.5E-10 

5.8E-10 

4.3E-10 
3.1E-08 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.26E-06 7.6E+00 
5.85E-06 6.1E+00 
4.23E-06 4.4E+00 
1 .WE46 1 .OE+OO 
1.648-05 1.7E+01 
1.20E-05 1.2E+01 
8.22E-06 8.6E+00 
2.08E-05 2.2E+01 
3.37E-04 3.5E+02 
9.80E-06 l.OE+Ol 
1.638-04 1.7E+02 
1.35E-05 1.4E+01 
5.54E-04 5.8E+02 

2.8E-11 2.lE-10 
2.2E-10 1.3E-09 
2.2E-10 9.7E-10 
2.3E-10 2.4E-10 
7.8E-10 1.3E-08 
1.OE-10 1.2E-09 
3.6E-11 3.1E-10 
5.5E-11 1.2E-09 
1.3E-11 4.68-09 
1.7E-10 1.7E-09 
1.6E-11 2.7E-09 
1:6E-11 2.3E-10 
2.8E-11 1.6E-08 

6.518-05 7.2E-08 
8.42E-06 9.3849 

Benzo(a)anthracene 7.22E-06 8.0E-09 
Benzo(b)fluoranthene 7.608-06 8.48-09 
Benzo(g.h. i)perylene 4.69E-06 5.28-09 
b1s(2-E1hyhcxy 1)phthalare 7.35E-05 8.1E-08 

1.42845 1.6E-08 
6.618-04 7.3E-07 

Dibenzo(a.h)anthracene 2.40E-06 2.68-09 
Indeno(l.2.3-cd)pyrene 5.40846 6.0E-09 

1 25E-05 1.4E-08 
1.90E-04 2.1E-07 
1.668-03 I .8E46 

7.7E+00 
1.8E+00 
7.3E+00 

7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

3.7E-09 
1.3E-07 
6.8E-08 
5.8E-09 
6.1E-09 

l.lE-09 
6.7E-08 

1.9E-08 
4.3E-09 

al Risk 
I InnestiodFruit 

ComDound 
Aroclor- 1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g , h , i)pery lene 
bis(2-Ethyhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Indene( I .2,3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

Conc'n-Fruit (mnlkpJ 

6.51E-05 
8.36E-06 
7.17E-06 
7.53E-06 
4.66E-06 
7.35E-05 
1.42E-05 
6.618-04 
2.39E-06 
5.37E-06 
1.22E-05 
1.90E-04 
1.66E-03 

4.33E-07 
Intake 

2.5E-10 
3.8E-08 
4.9E-09 
4.2E-09 
4.48-09 ., 

2.7E-09 
4.3E-08 
8.3E-09 
3.9E-07 
1.4E-09 
3.1E-09 
7.1E-09 
l.lE-07 
9.78-07 

a 
7.7E+00 
1.8E+00 
7.3E+00 

7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

Risk 
1.9E-09 
6.68-08 
3.68-08 
3.1E-09 
3.2E-09 

- 

6.OE-10 
3.6848 

1 .OE-08 
2.38-09 

Total 

6.1E-10 
3.9E-09 
2.8E-09 

3.8E-08 
3.6E-09 

6.9E-10 

8.9E-10 
3.5E-09 
1.3E-08 
5.0E-09 
7.98-09 
6.5E- 10 
4.7E-08 

5.6E-09 
1.9E-07 
1 .OE-07 
8.98-09 
9.3E-09 

1.7E-09 
1 .OE-07 

2.9E-08 
6.6E-09 

I I 
Total Pathway: 3.0E-07 Total Pathway: 1.6E-07 

Total Rad + Chem 3.8E-07 
FER\CRU2RI\ABQ\LVGONRFD.XLS\6/5/94: 10:25 PM 

Total Rad + Chem 2.0E-07 



TABLE BAS-17 (a) 

(continued) 

LIME SLUDGE PONDS: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

IngestionNegetables 
Compound Conch-VeE. (pCi/k& Intake D Risk 

cs-137 2.8E-11 
NP-237 2.2E-IO 
PU-238 2.2E-10 
PU-2391240 2.3E-10 
RA-226 7.8E-10 
RA-228 1.OE-10 
SR-90 3.6E-11 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.6E-I 1 
U-2351236 1.6E-11 
U-238 . 2.8E-11 
TC-99 1.54E-02 3.OE+04 1.3E-12 4.OE-08 

Total Pathway: 4.OE-08 

Ardor-1254 7.7E+00 
ArseniC 1.8E +oo 
B a o ( a ) p y r a e  7.3E+00 
Bao(a)anthracenc 7.3E-01 
&nzo(b)fluoranchcne 7.3E-01 
ko(g .h . i )pe ry lac  
bis(2-Ethyhexyl)phtlatc 1.4E-02 
Beryllium 4.3E+00 
Lead 
Dilxnzo(a,h)anthracau 7.3E+00 
Indao(l.2.3-cd)pyrae 7.3E-01 
PhCMnthrenc 
TH-TOTAL 
u-TOTAL 

Total Pathway: 

Total Rad + Chem 4.0E-08 

LRCINOGENIC RISK 

CS-137 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

ITC-99 1.54E-02 1.6E+04 1.3E-12 2.1E-0)I 
Total Pathway: 2.1E-01 

I IngestionlFruit 
Compound Conc'n-Fruit (malkp,) Intake Risk 

Aroclor-1254 7.7E + 00 

Bcmo(a)pyrcnc 7.3E+00 
Benzo(a)anlhracem 7.3E-01 
&nzo(b)fluOCUlthenc 7.3E-01 
&nzo(g.h.i)perylene 
bis(2-Ethyhcxyl)phthalatc 1.4E-02 
k r y l l h  4.3E+00 
Lead 
Dibcnzo(a.h)anlhraccnc , 7.3E+00 
Indeno(l.2.3ed)pyrme 7.3E-01 
Phenanthrene 

Arsenic 1.8E +00 

TH-TOTAL 
U-TOTAL 

Total Pathway: 

Total 
Dud & Groundwater 

- Total Affected 

6.1E-10 
3.98-09 
2.8849 

3.8E-08 
3.6E-09 

3.5E-09 
1.3E-08 
5.0E-09 
7.9E-09 

4.7E-08 
6.1E-08 6.1E-08 

6.9E-10 

8.9E-10 

6.5E-10 

5.68-09 
1.9E-07 
1 .OE-07 
8.9E-09 
9.38-09 

I .7E-09 
1 .OE-07 

2.9E-08 
6.6E-09 

Total Rad + Chem 2.1E-08 Toraf: 6.1E-08 

FER\CRUZR ABQ\LVGONRFW.XLS6/5/94; IO26 PM 6 



TABLE B.3.5-17 (a) 

(continued) 

NO1 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.3E-06 1.4E+01 
5.8E-06 1.2E+01 
4.2E-06 8.3E+00 
1.0E-06 2.OE+00 

1.2E-05 2.4E+01 
8.28-06 1.6E+01 
2.1E-05 4.2E+01 
3.4E-04 6.68+02 
9.8E-06 1.9E+Ol 
1.6E-04 3.2E+02 
1.4E-05 2.7E+01 
5.5E-04 l . lE+03 

i . 6 ~ 4 5  3 . 2 ~ + 0 1  

I 
Total Pathway: 

ARCINOGENIC HAZARD 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.26E-06 7.6E+00 
5.85E-06 6.1E+00 
4.23E-06 4.4E+00 
1.00E-06 1.OE+00 
1.648-05 1.7E+01 
1.20E-05 1.2E+Ol 
8.228-06 8.6E+00 
2.08E-05 2.2E+01 
3.37E-04 3.5E+02 
9.80E-06 1 .OE+01 
1.638-04 1.7E+02 
1.35E-05 1.4E+01 
5.54E-04 5.8E+02 

1 

Total Pathway: 

Aroclor- 1254 4.3E-07 4.8E-10 
Arsenic 6.5E-05 7.2E-08 3.0E-04 2.4E-04 
Benzo(a)pyrene 8.4E-06 9.3E-09 
Benzo(a)anthracene 7.2E-06 8.0E-09 
Benzo(b)fluoranthene 7.68-06 8.4E-09 
Benzo(g.h. i)perylene 4.7E-06 5.2E-09 
bis(2-EthyIhexy1)phthalat 7.48-05 8,.1E-08 2.0E-02 4.0E-06 
Beryllium 1.4E-05 1.6E-08 5.0E-03 3.1E-06 
Lead 6.6E-04 7.3E-07 
Dibenzo(a.h)anthracene 2.4E-06 2.6E-09 
Indene( 1.2.3-cd)pyrene 5.4E-06 6.0E-09 
Phenanthrene 1.3E-05 1.4E-08 
TH-TOTAL 1.9E-04 2.1E-07 
U-TOTAL 1.7E-03 1.8E-06 3.0E-03 6.1E-04 

Total Pathway: 8.6E-04 

Total Rad + Chem 8.6E-04 
FER\CRUZRl\ABQ\LVGONRFD.XLS\6/5194; 10:25 PM 

Aroclor-1254 4.338-07 2.5E-10 
Arsenic 6.51E-05 3.8E-08 3.0E-04 1.3E-04 
Benzo(a)pyrene 8.36E-06 4.9E-09 
Benzo(a)anthracene 7.17E-06 4.2E-09 
Benzo(b)fluoranthene 7.53846 4.4E-09 
Benzo(g,h,i)perylene 4.66E-06 2.7E-09 
bis(2-Ethylhexy1)phthalat 7.35E-05 4.3E-08 2.0E-02 2.1E-06 
Beryllium 1.42E-05 8.3E-09 5.0E-03 1.7E-06 
Lead 6.61E-04 3.9E-07 
Dibenzo(a.h)anthracene 2.39E-06 1.4E-09 
Indene( 1.2.3-cd)pyrene 5.37846 3.1E-09 
Phenanthrene 1.22E-05 7.1E-09 
TH-TOTAL 1.90E-04 l.lE-07 
U-TOTAL 1.66843 9.7E-07 3.0E-03 3.28-04 

Total Pathway: 4.5E-0 

Total - 

3.78-04 

6.2E-06 
4.88-06 

9.3E-04 

Total Rad + Chem 4.5E-04 



TABLE B.3.5-17 (a) 
(continued) 

U-TOTAL 3.0E-03 

NON 

Total Pathway 

1 9.38-04 

IngestionNegetables 
Compound Conc'n-Veg. (mg/k@ RfDo Hazard 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Bcnzo(b)fluoranlhcnc 
Bcnzo(g,h.i)pcrylcnc 
bis(2-Ethyhcxyl)phthalat 
Beryllium 
Lead 
Dibcnzo(a,h)anhaccnc 
Lndcno(l.2.3-4~yrcn~ 
Phenanthrene 
TH-TOTAL 

3.0E-04 

2.0E-02 
5.0E-03 

U-TOTAL 3.0E-03 
Total Pathway: 

Total Rad + Chem 

FER\CRU2RI\ABQ\LVGONRFW,XM6/5/94; 1096 PM 

4RCINOGENIC HAZARD 
in 

IngestiodFruit 
Compound Conc'n-Fruit(pCi/kg) RfDo Hazard 

CS-137 
NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 
TC-99 1.54E-02 1.6E+04 

Total Pathway: 

II Hazard 
IngestiodFruit 

Compound Conc'n-Fruit(malk@ R(D0 Hazard 
Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Bcnzo(b)fluoranhcnc 

Bcnzo(g, h, i)pcrylene 
bis(2-Ehylhcxyl)phhaIat 
Beryllium 
Lead 
D~bcnzo(a,h)an~hracenc 
lndcno(l.2,3-Wpyrrne 
Phenanthrene 
TH-TOTAL 

3 .OE-04 

2.0E-02 
5.0E-03 

Total 
Dud & Groundwater 

Affected . .  

3.7E-04 

6.28-06 
4.88-06 

Total Rad + Chem I Tooral: I .3~-031 



TABLE B.3.5-170 
FUTURE ON-PROPERTY [SOLID WASIX LANDFILL] CHILD 

LIME SLUDGE PONDS: HOME GROWN PRODUCE @ U S  AFFECTED) 
CARCINOGENIC RISK 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.27E-06 6.1E-01 
5.85E-06 4.9E-01 
4.23E-06 3.6E-01 
1 .WE46 8.4E-02 
1.64E-05 1.4E+00 
1.21E-05 1.OE+00 
8.24E-06 6.9E-01 
2.14E-05 1.8E+00 
3.37E-04 2.8E+01 
9.808-06 8.2E-01 
1.63E-04 1.4E+01 
1.35E-05 l . lE+00 
5.54E-04 4.7E+01 

2.8E-11 
2.2E-10 
2.2E- 10 
2.3E-10 
7.8E- 10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E- 1 1 
1.6E- 1 1 
2.8E-11 

1.7E-11 
1.1E-10 
7.8E-11 
1.9E-11 
l.lE-09 
1.OE-10 
2.5E-11 
9.9E-11 
3.7E-10 
1.4E-10 
2.2E-10 
1.8E-11 
1.3E-09 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.26E-06 9.3E-01 
5.85E-06 7.5E-01 
4.23E-06 5.4E-01 
1.00E-06 1.3E-01 
1.64E-05 2.1E+00 
1.20E-05 1.5E+00 
8.22E-06 l . lE+00 
2.08E-05 2.7E+00 
3.37E-04 4.3E+01 
9.80E-06 1.3E+00 
1.63E-04 2.1E+01 
1.35E-05 1.7E+00 
5.54E-04 7.1E+01 

2.8E-11 2.6E-11 
2 .2~-10  i . 7 ~ - i a  
2.2E-10 1.2E-IC 
2.3E-10 3.OE-11 
7.8E-10 1.6E-0S 
1.OE-10 1.5E-1C 
3.6E-11 3.8E-11 
5.5E-11 1.5E-1C 
1.3E-11 5.6E-1C 
1.7E-10 2.lE-1C 
1.6E-11 3.4E-1C 
1.6E-11 2.8E-11 
2.8E-11 2.OE-0S 

I I 1  I 
Total Pathway: 3.6E-09 Total Pathway: 5.5E-09 

8.42E-06 1.8E-09 7.3E+00 1.3E-08 
Benzo(a)anhracene 7.228-06 1.6E-09 7.3E-01 1.2E-09 

7.60E-06 1.7E-09 7.3E-01 1.2E-09 
4.69E-06 1 .OE-09 

142E-05 3.1E-09 4.3E+00 13E-08 
6.61E-04 1.4E-07 

bis(2-WlylhexyI)phthalare 7.35845 1.6E-08 14E-02 2.3E-10 

Dibenzo(a.h)anhracene 2.40E-06 5.3E-10 7.3E+00 3.8849 
Indene( I .2.3-cd)pyrene 5.40E-06 1.2E-09 7.3E-01 8.6E-10 

1.2SE-05 2.7E-09 
1.90E-04 4.2E-08 
1.66E-03 3.68-07 

Total Pathway: 6.OE-08 

Total Rad + Chem 6.3E-08 
FER\CRU2Rl\ABQ\LVGONRCD.XLS\6/5194; 10:27 PM 

6.51E-05 2.2E-08 1.8E+00 3.8E-08 
8.36E-06 2.8E-09 7.3E+00 2.0E-08 

Benzo(a)anthracene 7.17E-06 2.4E-09 7.3E-01 1.8E-09 
Benzo(b)fluoranthene 7.53E-06 2.5E-09 7.3E-01 1.8E-09 
Benzo(g.h.i)perylene 4.66E-06 1.6E-09 
bis(2-Ethylhexyl)phthalate 7.35E-05 2.5E-08 1.4E-02 3.5E-10 

1.42E-05 4.8E-09 4.3E+00 2.1E-08 
6.61E-04 2.2E-07 

Dibenzo(a,h)anthracene 2.39E-06 8.OE-10 7.3E+00 5.8E-09 
Indeno(l.2,3-cd)pyrene 5.37E-06 1.8E-09 7.3E-01 1.3E-09 

1.22E-05 4.1E-09 
1.90E-04 6.4E-08 

Total Pathway: 9.1E-Ot 

Total - 
4.3E-11 
2.7E-10 
2.OE-10 
4.9E-11 
2.7E-09 
2.6E- 10 
6.3E-11 
2.5E-10 
9.3E-10 
3.5E-10 
5.5E-10 
4.6E-11 
3.38-09 

1.8E-09 
6.3E-08 
3.4E-08 
2.9E-09 
3.1E-09 

5.7E- 10 
3.4E-08 

9.7E-09 
2.2E-09 

Total Rad + Chem 9.7E-08 



TABLE B.3.5-17@) 
(continued) 

U-2351236 
U-238 

NO! 

7.3E-06 6.1E-01 
5 .8846 4.9E-01 
4.2846 3.6E-01 

1.6E-05 1.4E+00 
1.2E-05 1 .OE+OO 
8.2846 6.9E-01 
2.1E-05 1.8E+00 
3.4E-04 2.8E+01 

1.6E-04 1.4E+01 
1.4E-05 l . lE+00 
5.5E-04 4.7E+01 

1 .OE-06 8.4842 

9.88-06 8.2E-01 

I 
Total Pathway: 

ARCINOGENIC HAZARD 

Hazard Comwund 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conc'n-Fruit (pCi/k& 
7.26E-06 
5.85E-06 
4.23E-06 
1 .WE46 
1.64E-05 
1.20E-05 
8.228-06 
2.08E-05 
3.37E-04 
9.80E-06 
1.638-04 
1.358-05 
5.54E-04 

U R f D O  
9.3E-01 
7.5E-01 
5.4E-01 
1.3E-01 

2.1E+00 
1.5E+00 
l . lE+00 
2.7E+00 
4.3E+01 
1.3E+00 
2.1E+01 
1.7E+00 
7.1E+01 

1 
Total Pathway: 

Benzo(a)pyrene 8.368-06 3.3848 
Benzo(a)anthracene 7 .2846 1.85E-08 Benzo(a)anthracene 7.17E-06 2.8E-08 
Benzo(b)fluoranthene 7.6846 1.94E-08 Bcnzo(b)fluoranthene 7.53E-06 2.98-08 
Benzo(g.h.i)pcrylcne 4.7E-06 1.20E-08 Benzo(g. h, i)pcry lcne 4.66E-06 1.8E-08 
bis(2-EthyIhcnyl)phchalal 7.35845 2.9E-07 2.0E-02 1.4E-05 
Beryllium 1.42E-05 5.6E-08 5.0E-03 1.1E-05 
Lead 6.6E-04 1.69E-06 6.61E-04 2.6E-06 
Dibenzo(a. h)anthracene 2.4E-06 6.13E-09 Dibcnzo(a.h)anthraccne 2.39E-06 9.3849 
Indcno(l.2.3-cd)pyrcne 5.4E-06 1.38E-08 Indcno(l.2.3-cd)pyrene 5.37E-06 2.1E-08 
Phenanthrene 1.3E-05 3.20E-08 1.22845 4.8848 
TH-TOTAL 1.9E-04 4.868-07 1.90E-04 7.4847 
U-TOTAL 

Total Pathway: 2.0E-03 Total Pathway: 3 OE-0: 

Total Rad + Chem 2.0E-03 

1.4E-03 

Total Rad + Chem 3.OE-03) Torul: 5.OE-031 
FER\CRU2RI\ABO\LVGONRCD.XLS\6/5/94: 10:27 PM 
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TABLE B.3.5-17(b) 
(continued) 

LIME SLUDGE PONDS HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

Compound Conch-Veg. (pCilkg) !ntake m Risk 
CS-137 2.8E-11 
NP-237 2.2E-10 
PU-238 2.2E-10 
PU-2391240 2.3E-10 
RA-226 7.8E-10 
RA-228 1 .OE-10 
SR-90 3.6E-11 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.6E-11 
U-2351236 1.6E-11 
U-238 2.8E-11 
TC-99 1.54E-02 1.3E+03 1.3E-12 1.7E-05 

Total Pathway: 1.7E-05 

Compound Conc'n-Veg. (mclkg) Intake m Risk 
Ardor-1254 7.7E+00 
Arsenic 1.8E+00 
B-o(a)pyrene 
Benzo(a)anthracene 
Benzo@)horanthene 
Benzo(g,h,i)pcrylenc 
bs(2-EUlylhcxyl)phthalate 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Ir~Icno(l.2.3-cd)pyrene 
Phcnanthrm 
TH-TOTAL 
U-TOTAL 

Total Pathway: 

7.3E+00 
7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

Total Rad + Chem 1.7E-09 

FER\CRU2RnABQ\LVGONRCW.XLN615/9% 1027 PM 

LRCINOGENIC RISK 

CS-137 2.8E-11 

PU-238 2.2E-10 
PU-2391240 2 3E-10 

NP-231 2.2E-10 

RA-226 7.8E-10 
RA-228 1.OE-10 
SR-90 3.6E-11 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.6E-11 
U-2351236 1.6E-11 

ITC-99 1.54E-02 2.OEf03 1.3E-12 2.6E-0S 
Total Pathway: 2.6E-05 

U-238 2.8E-11 

II Risk 
IngestiodFruit 

Compound Conc'n-Fruit (mglkg) ' Intake m Risk 
Aroclor-1254 
Arsenic 
BeMo(a)pyrm 
Benzo(a)anlhracene 

7.7E +00 
1.8E+00 ' 
7.3E+00 

7.3E-01 
Bcnzo(b)fluoranthene 7.3E-01 
B=o(g.h,i)pcrylene 
bs(2-Ethylhcxyl)phthalatc 
Beryllium 
Lead 
Dibcnzo(a,h)anthracenc 
Indeno(l.2,3-cd)pyrene 
Phenanthrene 
TH-TOTAL 

1.4E-02 
4.3E+00 

7.3E +00 
7.3E-01 

U-TOTAL 
Total Pathway: 

Total 
Dust & Groundwater 

Total Affected 

4.3E-11 
2.7E-10 
2.OE-10 
4.9E-11 
2.7E-09 
2.6E-10 
6.3E-11 
2.5E- 10 
9.3E-10 
3.5E-10 
5.5E-10 
4.6E-11 
3.3E-09 

4.3E-09 4.3E-09 

1.8E-09 
6.3E48 
3.4848 
2.9E-09 
3.1E-09 

5.7E-10 
3.4E-08 

9.7E-09 2 2 
2.2E-09 E % 

0 
q ?  
"E -13 c * 

P i  
r Total Rad + Chem 2.6E-09) Total: 4.3849 1.6E-07 

a 
m 
a 
Q 



NOA 

Compound Conch-Vep. (DCilkg) RfDo Hazard 
CS-137 
NP-237 
PU-238 
,PU-2391240 
RA-226 
PA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 15E-02 

Total Pathway 

TABLE B.3.5-170 
(continued) 

LRCINOGENIC HAZARD 

Total Pathway: 

Aroclor-1254 
Arsenic 3.0E-04 
Benzo(a)pyrene 
Benzo(a)anthracene 
Bcnzo(b)fluoranhc 
Bcnzo(g.h,i)pcrylcne 
bis(2-Ehykxyl)phhhalat 2.0E-02 
Beryllium 5 .OE-03 
Lead 

Dibcnzo(8,h)anthracene 
Indeno(l,2,3-~d)pyrcne 
Phenanthrene 

U-TOTAL 3 .OE-03 
Total Pathway: 

TH-TOTAL 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Bcnro@)fluoranthenc 

&nzo(g.h.i)pcryl= 
bis(2-Ethylhexyl)phhlat 
Beryllium 
Lead 
Dibcnzo(a,h)antluaccne 
Indeno(l.2.3sd)pyrrnc 
Phenanthrene 
TH-TOTAL 

3.0E-04 

2 .OE-02 
5 .OE-03 

3.0E-03 
Total Pathway: 

U-TOTAL 

Total 
Dud 8 Groundwater 

AfffXted 

1.4E-03 

2.48-05 
1.8E-05 

Total Rad + Chem 

FER\CRU2RI\ABQ\LVGONRCW.XLn6/5/94; 1027 PM 

Total Rad + Chem Toral: 5.0E-03 



TABLE B.3.5-17(~) 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

LIME SLUDGE PONDS: GROUNDWATER 

I 3.OE+OO 1.5E+05 1.3E-12 1.9E-07 Not applicable Not applicable 
I I 1  

Total Pathway: 1.9E-07 Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Total Rad + Chem 1.9E-07 

- Total 

1.9E-07 

Total Rad + Chem O.OE+OO Total Rad + Chem O.OE+OO .Total. 1 9E-07 0 

FER\CRU2RI\ABQ\LSP_ONRF.XL.S\6/6/94; 1256 PM 



TABLE B.3.5-17(d) 
FUTURE, ON-PROPERTY [SOLID WASTE LANDFILL] CHILD 

LIME SLUDGE PONDS: GROUNDWATER 
Carcinogenic Risk Carcinogenic Risk 

3.OE+00 6.2E+03 1.3E-12 8.1E-09 Not applicable Not applicable 8.1E-09 
1 I 

Total Pathway: 8.1E-09 Total Pathway: O.OE+OO Total Pathway: O.OE+OO 

Total Rad + Chem 8.1E-09 Total Rad + Chem O.OE+OO Total Rad + Chem O.OE+OO-8.1E09) 

FER\CRU2 I\ABQ\LSP-ONRC.XL.S\6/6/94; 1 2 5 6  PM 4 



TABLE B.3.5-18 
FUTURE ON-PROPERTY FARMER (CT VALUES) 

LIME SLUDGE PONDS: =ACE SOIL 
CARCINOCEMC RISK 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.05E-05 
1.08E-05 
8.64E-06 
2.03E-06 
2.88E-05 
2.468-05 
1.18E-05 
4.37E-05 
6.72844 
1.96E-05 
3.15E-04 
2.6 1 E45  
1.07E-03 

9.0E-02 
9.3E-02 
7.48-02 
1.7E-02 
2.5E-01 
2.1E-01 
1.OE-01 
3.7E-01 

5.8E+00 
1.7E-01 

2.7E+00 
2.2E-01 

9.2E+00 

1.9E-11 1.7E-12 
2.9E-08 2.7E-09 
3.9E-08 2.9E-09 

7.0E-09 1.7E-09 
3.88-08 6.6E-10 

6.9E-10 1,SE-10 
6.2E-11 6.3E-12 
7.8E-08 2.9E-08 
2.9E-08 1.7E-07 
1.1E-07 1 XE-08 
2.6E-08 7.0E-08 
2.58-08 5.6E-09 
5.2E-08 4.8E-07 

Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhexy1)phtalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indene( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

1.08E-07 5.2E-10 1.5E+01 7.8E-09 
1.65E-08 7.9E-11 6.1E+00 '4.8E-10 
1.37848 6.6E-11 6.1E-01 4.OE-11 
1.50E-08 7.2E-11 6.1E-01 4.4E-11 
9.51E-09 4.6E-11 
1.50E-07 7.2E-10 
2.28E-08 l.lE-10 8.4E+00 9.2E-10 
4.13E-07 2.0E-09 
4.80E-09 2.3E-11 6.1E+00 1.4E-10 
1.08E-08 5.2E-11 6.1E-01 3.2E-11 
2.428-08 1.2E-10 
3.79E-07 1.8E-09 
3.21E-06 1.5E-08 

I 1 
Total Pathway: 9.48-09 

Total - 
1.7E-12 
2.7B-09 
2.9B-09 

1.7E-09 
6.6E-10 

1.5E-10 
6.3E-12 
2.9E-08 
1.7E-07 
1.8E-08 
7.0E-08 
5.6E-09 
4.8E-07 

7.8E-09 
4.8E-10 
4.OE-11 
4.4E-11 

9.2E-10 
1 

1.4E-10 
3.2E-11 

Total Rad + Chem 7.8E-07 v q  
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TABLE B.3.5-18 
(continued) 

cs-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
1TH-232 
U-234 
U-2351236 
U-238 

NON-CARCINOGENIC HAZARD 

1 .05E-05 9.0E-02 
1.08E-05 9.3842 
8.64E-06 7 .4842 
2.03E-06 I .7E-02 
2.88E-05 2.5E-01 
2.46E-05 2.1E-01 
1.18E-05 I .OE-01 
4.37E-05 3.7E-01 
6.72E-04 5.8E+00 
1.968-05 I .7E-01 
3.15E-04 2.7E+00 
2.61E-05 2.2E-01 
1.07E-03 9.2E+00 

I Inhalation of ParticulateslSoil 
Compound Conc'n(malm3) RtD(I) Hazard 

Aroclor -~54 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g ,h,i)perylene 
bis(2-Ethylhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

8.858-10 3.3E-11 
1.08E-07 4.0E-09 
1.65E-08 6.1E-10 
1.37E-08 5.1E-IO 
1.50E-08 5.6E-10 
9.51E-09 3.5E-10 
1 SOE-07 5.6E-09 

4.13E-07 1.5E-08 
2.28E-08 8.5E-10 

4.80E-09 1.8E-10 
1.08E-08 4.OE-10 
2.42848 9.OE-10 
3.79E-07 1.4E-08 
3.21E-06 1.2E-07 

I 
Total Pathway: 

Total Rad + Chem 
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TABLE B.3.5-19 
FUTURE ON-PROPERTY [SOLID WASIX LANDFILL] FARMER (CT VALUES) 

LIME SLUDGE PONDS HOME GROWN PRODUCE @USr AFFECTED) 
CARCINOGENIC RISK 

Total 

I 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

I ,  J 

7.27E-06 7.7E-01 
-5.85E-06 6.2E-01 

4.23E-06 4.5E-01 
1.00E-06 1.1E-01 

' 1.64E-05 1.7E+00 
1.21E-05 1.3E+00 
8.24E-06 8.7E-01 
2.14E-05 2.3E+00 
3.378-04 3.6E+01 
9.80E-06 1.OE+00 
1.63E-04 1.7E+01 
1.35E-05 1.4E+00 
5.54E-04 5.9E+01 

2.8E-11 
2.2E- 10 
2.2E-10 
2.3E- 10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E- 1 1 
1.6E-11 
2.8E-11 

2.2E-11 
i . 4 ~ - i a  
9.9E-11 
2.4E-11 
1.4E-09 
i . 3 ~ - i a  
3.lE-I 1 
1.2E-IO 
4.6E- 10 
1.8E-10 
2.8E-10 
2.3E-11 
1.6E-09 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 ' 
U-234 
U-235/236 
U-238 

7.26E-06 
5.85E-06 
4.23E-06 
1 .WE46 
1.64E-05 
1.20E-05 
8.22E-06 
2.08E-05 
3.37E-04 
9.80E-06 
1.63E-04 
1.35E-05 
5.54E-04 

4.3E-01 
3.5E-01 
2.5E-01 
6.OE-02 
9.8E-01 
7.2E-01 
4.9E-01 
1.2E+00 
2.OE+01 
5.9E-01 
9.8E+00 
8.1E-01 

3.3E+01 

2.8E-11 1.2E-11 
2.2E-10 7.7E-11 
2.2E-10 5.6E-11 
2.3E-10 1.4E-11 
7.8E-10 7.6E-lC 
1 .OE-10 7.2E-11 
3.6E-11 1.8E-11 
5.5E-11 6.8E-11 
1.3E-11 2.6E-1C 
1.7E-10 1.OE-IC 
1.6E-11 1.6E-1C 
1.6E-11 1.3E-11 
2.8E-11 9.3E-1C 

IngestiodVegetables 
Compound Conch-Veg. (mglkg) - Intake w !t&t 

Aroclor- 1254 4.33E-07 2.6E-11 7.7E+00 2.OE-10 
Arsenic 6.51E-05 3.9E-09 1.8E+00 6.78-09 
Benzo(a)pyrene 8.42846 5.OE-10 7.3E+00 3.6E-09 
Benzo(a)anthracene 7.22E-06 4.3E-10 7.3E-01 3.1E-10 
Benzo(b)fluoranthene 7.60E-06 4.5E-10 7.3E-01 3.3E-10 
Benzo(g,h,i)perylene 4.69E-06 2.8E-10 
bis(2-Ethylhexy1)phthalate 7.35E-05 4.3E-09 1.4E-02 6.1E-11 
Beryllium 1.42E-05 8.4E-10 4.3E+00 3.6E-09 
Lead 6.61E-04 3.9E-08 
Dibenzo(a.h)anthracene 2.40E-06 1.4E-10 7.3E+00 1.0E-09 
Indene( I .2.3-cd)pyrene 5.40E-06 3.2E-10 7.3E-01 2.3E-10 
Phenanthrene 1.25E-05 7.4E-10 
TH-TOTAL 1.90E-04 l.lE-08 
U-TOTAL 1.66E-03 9.88-08 

Total Pathway: 1.6E-0't 

d Risk 
IngestionlFmit 

Conch-Fmit (mn/kgJ Intake . w !t&t Compound 
Aroclor- 1254 4.33E-07 1.4E-11 7.7E+00 l.lE-10 
Arsenic 6.51E-05 2.2E-09 1.8E+00 3.8E-09 
Benzo(a)pyrene 8.36E-06 2.8E-10 7.3E+00 2.0E-09 
Benzo(a)anthracene 7.17E-06 2.4E-10 7.3E-01 1.8E-10 
Benzo(b)fluoranthene 7.53E-06 2.5E-10 7.3E-01 1.8E-10 
Benzo(g , h ,i)pery lene 4.66E-06 1.6E-10 
bis(2-UhylhexyI)phthalate 7.35E-05 2.5E-09 1.4E-02 3.4E-11 
Beryllium 1.42E-05 4.8E-10 4.3E+00 2.0E-09 
Lead 6.61E-04 2.2E-08 
Dibenzo(a.h)anthracene 2.39E-06 8.OE-11 7.3E+00 5.8E-10 
Indene( 1.2.3-cd)pyrene 5.37E-06 1.8E-10 7.3E-01 1.3E-10 
Phenanthrene 1.22E-05 4.1E-10 
TH-TOTAL 1.90E-04 6.4E-09 

1.66E-03 5.6E-08 U-TOTAL 
Total Pathway: 9.1E-09 

Total Rad + Chem 2.1E-08 
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3.4E-11 
2.1E-10 
1.5E-10 
3.8E-11 
2.1E-09 
2.OE-10 
4.9E-11 
1.9E-10 
7.3E-10 
2.8E-10 
4.3E-10 
3.6E-11 
2.6E-09 

3.1E-10 
l.lE-08 
5.7E-09 
4.9E-10 
5.1E-10 

9.5E-11 
5.7E-09 

1.6E-09 
3.6E- 10 

Total Rad + Chem 1.2E-08 



IngestiodVegetables 
Compound Conc'n-Veg. (pCilkg) Intake Rfi)o 

3-137 
VP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
I'H-228 
I'H-230 
I'H-232 
U-234 
U-2351236 
U-238 

I 
Total Pathway: 

7.3846 7.7E-01 
5.8E-06 6.2E-01 
4.28-06 4.3E-01 
1.0E-06 l.lE-01 

1.2E-05 1.3E+00 
8.28-06 8.7E-01 
2.1E-05 2.3E+00 
3.4E-04 3.6E+01 

' i . 6 ~ 4 5  1 . 7 ~ + 0 0  

. 9.8E-06 I.OE+W 
1.6E-04 1.7E+01 
1.4E-05 1.4E+00 
5.58-04 5.9E+01 

. TABLE B.3.5-19 
(continued) 

NONCARCINOGENIC HAZARD 

5.85E-06 3.5E-01 
4.23E-06 2.5E-01 
1 .WE46 6.0E-02 
1.64E-05 9.8E-01 
1.20E-05 7.2E-01 
8.22E-06 4.9E-01 
2.088-05 1.2E+00 
3.378-04 2.OE+01 
9.808-06 5.9E-01 
1.63E-04 9.8E+00 
1.35E-05 8.1E-01 
5.54E-04 3.3E+01 

Total Pathway: 

Total - 

4.3E-07 2.OE-10 
6.51E-05 1.7E-08 3.0E-04 5.68-05 1.6E-04 

8.4E-06 3.9849 8.36846 2.2849 
Benzo(a)anthracene 7.28-06 3.38-09 Benzo(a)anthracene 7.17E-06 1.9E-09 
Benzo(b)fluoranlhene 7.68-06 3.5E-09 Benzo(b)fluoranlhene 7.53846 2.0E-09 
Benzo(g.h.i)perylene 4.78-06 2.2E-09 Benzo(g.h.i)perylene 4.668-06 1.2E-09 
bis(2-ElhyUleryI)phlhalar 7.35845 1.9E-08 2.0E-02 9.6E-07 

1.42E-05 3.78-09 5.0E-03 7.48-07 
6.6E-04 3.0E-07 6.61E-04 1.7E-07 

Indene( I .2.3-cd)pyrenc 5.4846 2.5E-09 Indene( I .2.3-cd)pyrcne 5.37E-06 1.4E-09 
1.22E-05 3.2E-09 

Dibenzo(a.h)anlhracene 2.4E-06 1 . I E-09 Dibenzo(a. h)anlhracene . 2.398-06 6.2E-IO 

4.0E-04 
Total Pathway: 3.68-04 Total Pathway: 2.0E-04 

2.6846 
2.1E-06 

Total Rad + Chem 3.68-04 Total Rad + Chem 2.0E-04 
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TABLE B.3.J-19 

(continued) 

LIME SLUDGE PONDS: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

4b 
Y w 

1 
IngestionNegetables 

Compound Conc'n-Veg (pCi/gJ - Intake Risk 
CS-137 2 8E-11 
NP-237 2 2E-10 
PU-238 2.2E-10 
PU-239/240 2 3E-10 
RA-226 7 8E-10 
RA-228 1.OE-10 
SR-90 3.6E-11 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.6E-11 
U-235/236 1.6E-11 
U-238 2.8E-11 
TC-99 1.548-02 1.6E+03 1.3E-12 2.1E-09 

Total Pathway: 2 1E-09 

IngestionNegetables 
Compound Conc'n-Veg. (mg/kpJ - Intake m Risk 

Aroelor-1254 7.7E+00 
A d c  1.8E+00 
Bmo(a)pyrcnc 7.3E+00 
Bcnro(a)anthracene 7.3E-01 
Bmo(b)fluoranthenc 7.3E-01 
Benzo(g.h.i)perylenc 
bis(2-Ethylhcxyl)phchalale 1.4E-02 
Beryllium 4.3E+00 
Lead 

Dibcnzo(a.h)anthraccnc 7.3E+00 
IWI .z .~-c~)PY~c~c 7.3E-01 
P h e M n h C  

TH-TOTAL 
U-TOTAL 

Total Pathway: 

Total Rad + Chem 2.1E-09 

LRCINOGENIC RISK 

Ingestion/Fruit 
Compound Conc'n-Fruit (pCi/gJ Intake m Risk 

CS-137 2.8E-11 
NP-237 2.2E-10 
PU-238 2.2E-10 
PU-239/240 2.3E-10 
RA-226 7.8E-10 
RA-228 1.OE-10 
SR-90 3.6E-11 
TH-228 5.SE-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.6E-11 
U-239236 1.6E-11 
U-238 2.8E-11 
TC-99 1 S4E-02 9.28+02 1.3E-12 1.2E-C 

Total Pathway: 1.2E-C 

tl Risk 
Ingestion/Fruit 

Compound Conc'n-Fruit (mE/kpJ Risk 
Aroclor-1254 7.7E+00 
Arsenic 18E+00 
Benzo(a)p yrcnc 7.3E+00 
Benzo(a)anthaccnc 7.3E-01 
Bcnzo(b)fluoranthcnc 7.3E-01 
~o(g .h . l )pcry lenc  
b i s ( 2 - E l h y ~ r y l ) p h ~ a ~  14E-02 
Beryl lm 4.3E+00 
lrad 
Dibcruo(a.h)anlhracec 7 3E+00 

Phenanthrene 

U-TOTAL 

Indcno( I .2,3cd)pyrene 7 3E-01 

TH-TOTAL 

Total Pathway 

Total 
L~IsI & Groundwater 

- Total Affected 

3.4E-11 
2.1E-10 
1.5E-10 
3.8E-11 
2.1E-09 
2.OE-10 
4.9E-11 
1.9E-10 
7.3E-10 
2.8E-10 
4.3E-10 
3.6E-11 
2.6E-09 

3.3E-09 3.3E-09 

3.1E-IO 
l.lE-08 
5.7E-09 
4.9E-IO 
5.1E-10 

9.5E-I 1 
5.7E-09 

1.6E-09 k n  3.6E-10 m 
- A  
E 5  

U Y g  
I-- ' g &  i 
u z  

Total Rad + Chem 1.2E-09 Total: 3.3E-09 3.6E-08 Z '  

' &  
m 
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IngestionNegetables 
Compound Conc'n-Vea. (pCi1g) RfDo &g@ 

CS-137 
NP-237 
PU-238 
PU-239I240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 1.5E-02 1.6E+03 

Total Pathway: 
F 
M c( 

w 

Benzo(a)anthracene 
ko(b)fluoranlhfflc 

Bouo(8.h. l )peryl~ 
ba(2.Elhylhcryl)phlhalal a 

Dibcnzo(8,h)anlhracene 
Indene( I .2.3-cd)pyrrne 

3 .OE-04 

2.0E-02 
5 .OE43 

U-TOTAL 3.0E-03 
Total Pathway: 

Total Rad + Chem 
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TABLE B.3.5-19 
(continued) 

. . . .  LRCINOGENIC HAZARD 

Total Pathway: 

IngestiodFruit 
Compound Conc'n-Fruit (malkg) RfDo &g@ 

Aroclor-1254 
Arsenic 3.0E-04 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)tluoranlhenc 
Bcnzo(g,h.i)pcrylenc 
bis(2-Elhylhcxyl)phla1 

Lead 
Dibcnzo(a, h)anthraccne 
Indmo( I ,2,3sd)pyrem 
Phenanthrene 

U-TOTAL 3.0E-03 
Total Pathway: 

B C r y l l i  

TH-TOTAL 

2.0E-02 
5 .OE-03 

Total 
Dust& Groundwater 

Total Affected 

1.6E-04 

2.6E-06 
2.1E-06 

4.0E-04 

Total Rad + Chem I Toral: 5.6E-041 



TABLE B.3.5-20 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

LIME SLUDGE PONDS: BEEF AND MILK (DUST AFFECTED) 

ion Ris 

t Ingestion of Beef 
Compound Conc'n (pCi1kpJ - Intake w Risk 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.39E-02 
6.52E-05 

1.68E-07 
1.42E-03 
2.83E-04 
1.02E-03 
1.09E-05 
8.87E-04 
2.37E-05 
3.67E-03 
3.04E-04 
1.25E-02 

2.8 1 E-07 

2.5E+00 
6.9E-03 
3 .OE-05 
1 AE-05 
1.5E-01 
3.0E-02 
l.lE-O1 
l.lE-03 
9.3E-02 
2.5E-03 
3.9E-01 
3.2E-02 
1.3E+00 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E- 1 1 
1.6E-11 
2.8E-11 

7.OE-11 
1 .SE-ll 
6.5E-15 
4.1E-15 
1.2E-1C 
3 .OE-12 
3.9E- 12 
6.3E-14 
1.2E-12 
4.2E-12 
6.2E- 12 
5.1E-l? 
3.7E-11 

IngestionlMilk 
Compound Conch-Milk (pCi/L) Intake w !tisJ 

CS-137 8.36E-03 2.8E+00 2.8E-11 7.8E-11 
NP-237 5.93E-06 2.0E-03 2.2E-10 4.3E-13 
PU-238 5.628-08 1.9E-05 2.2E-10 4.1E-15 

3.378-08 l.lE-05 2.3E-10 2.6E-15 PU-2391240 
RA-226 2.56E-03 8.5E-01 7.8E-10 6.6E-10 
RA-228 5.09E-04 1.7E-01 1.OE-10 1.7E-11 
SR-90 5.09E-03 1.7E+00 3.6E-11 6.1E-11 
TH-228 9.04E-06 3.0E-03 5.5E-11 1.6E-13 
TH-230 7.398-04 2.5E-01 1.3E-11 ,3.2E-12 
TH-232 1.988-05 6.6E-03 1.7E-10 l.lE-12 
U-234 l.10E-02 3.7E+00 1.6E-11 5.8E-11 
U-2351236 9.12E-04 3.0E-01 1.6E-11 4.8E-12 
U-238 3.74E-02 1.2E+01 2.8E-11 3.5E-10 

J 
Total Pathway: 2.4E-10 Total Pathway: 1.2E-09 

Comuound Conc'n (rnglkd 
Aroclor- 1254 1.02E-06 6.OE-11 7.7E+00 4.6E-10 
Arsenic 3.31E-05 2.0E-09 1.8E+00 3.4E-09 
Benzo(a)pyrene 2.45E-05 1.4E-09 7.3E+00 l.lE-08 
Benzo(a)anthracene 7.69E-06 4.5E-10 7.3E-01 3.3E-10 
Benzo(b)fluoranthene 2.29E-05 1.3E-09 7.3E-01 9.8E-10 
Benzo(g.h,i)perylene 1.828-04 l.lE-08 
bis(2-Ethylhexy1)phthalate 1.13E-03 6.6E-08 1.4E-02 9.3E-10 
Beryllium 5.77E-06 3.4E-10 4.3E+00 1.5E-09 
Lead 1.04E-04 6.1E-09 
Dibenzo(a, h)anthracene 3.89E-05 2.3E-09 7.3E+00 1.7E-08 
Indeno( 1.2.3 -cd)py rene 4.73E-05 2.8E-09 7.3E-01 2.0E-09 
Phenanthrene 1.01E-06 5.9E-11 
TH-TOTAL 5.02E-07 3.OE-11 
U-TOTAL 3.74E-05 2.2E-09 

Total Pathway: 3.7E-0t 

Ingestion/Mllk 
Compound Conc'n-Milk (mg1L) Intake m 

Aroclor- 1254 3.2E-07 6.OE-11 7.7E+00 4.6E-10 
Arsenic 9.9E-07 1.8E-10 1.8E+00 3.2E-10 
Benzo(a)pyrene 7.8E-06 1.4E-09 7.3E+00 1.0E-08 

Benzo(b)fluoranthene 7.2E-06 1.3E-09 7.3E-01 9.8E-10 
Benzo(g,h,i)perylene 5.7E-05 l.lE-08 

Benzo(a)anthracene 2.48-06 4.5E-10 7.3E-01 3.3E-10 

bis(2-Ethylhexy1)phthalate 3.6E-04 6.6E-08 1.4E-02 9.2E-10 
Beryllium 5.2E-09 9.6E-13 4.3E+00 4.1E-12 
Lead 8.6E-05 1.6E-08 
Dibenzo(a, h)anthracene 1.2E-05 2.3E-09 7.3E+00 1.7E-08 
Indene( 1.2.3-cd)pyrene 1.5E-05 2.8E-09 7.3E-01 2.0E-09 

lX-TOTAL 4.2E-07 7.8E-11 
U-TOTAL l.lE-04 2.1E-08 

Phenanthrene 3.28-07 5.9E-11 

Total Pathway: 3.2E-OE 

- Total 

1.5E-10 
1.9E-12 
l.lE-14 
6.7E-15 
7.8E- 10 
2.OE-11 
6.5E-1 I 
2.3E-13 
4.48-12 
1.5E-12 
6.5E-11 
5.4E- 12 
3.8E-10 

9.2E-10 
3.7E-09 
2.1 E-08 
6.6E-10 
2.0E-09 

1.9E-09 
1 SE-09 

3.3E-08 
4.1E-09 

Total Rad + Chem 3.7E-08 Total Rad + Chem 3.3E-08 
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TABLE B.3.S-20 
(continued) 

LIME SLUDGE PONDS: BEEF AND MILK @USr AFFECTED) 

5.1E-05 

- 
2.6E-05 
5.3E-07 

5.7E-06 

-G 
P9 
D 

2.4E-02 2.5E+00 

Aroclor- 1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluomnthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indeno( 1.2,3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

-G 
P9 
D 

2.4E-02 2.5E+00 
NP-237 6.58-05 6.9E-03 
PU-238 2.8E-07 3.0E-05 
PU-2391240 1.7E-07 1.8E-05 
RA-226 1.4E-03 1 SE-01 
RA-228 . 2.8E-04 3.0E-02 
SR-90 1.0E-03 l.lE-O1 
TH-228 l.lE-05 l.lE-03 ’ 

TH-230 8.98-04 9.38-02 
TH-232 2.4E-05 2.5E-03 
U-234 3.7E-03 3.9E-01 
U-2351236 3.0E-04 3.2E-02 
U-238 1.2E-02 1.3E+00 

Total Pathway: 

’on-carcinogenic Hazard 

8.368-03 2 8E+00 
5.93E-06 
5.62848 
3.378-08 
2.56E-03 
5.098-04 
5.09E-03 
9.048-06 
7.39E-04 
1.98E-05 
1.10E-02 
9.128-04 
3.74E-02 

2.0E-03 
1.9E-05 
1.1E-05 
8.5E-01 
1.7E-01 

1.7E+00 
3.0E-03 
2.5E-01 
6.6E-03 

3.7E+00 
3.0E-01 

1.2E+01 

1.02E-06 
3.3 1 E-05 
2.45845 
7.69E-06 
2.29845 
1.82E-04 
1.13E-03 
5.77E-06 
1 .ME44 
3.898-05 
4.73E-05 
1.01E-06 
5.02E-07 
3.74E-05 

4.7E-10 
1.5E-08 3.0E-04 , 

l.lE-08 
3.58-09 
1 .OE-08 
8.3E-08 
5.2E-07 2.0E-02 
2.6849 5.0E-03 
4.7E-08 
1.8E-08 
2.28-08 
4.6E-10 
2.3E-10 
1.7E-08 3.0E-03 

Total Pathway: 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethy1hexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthmcene 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

3.28-07 
9.9E-07 
7.8846 
2.4846 
7.2E-06 
5.7E-05 
3.6E-04 
5.2E-09 
8.68-05 
1.2E-05 
1 SE-05 
3.2E-07 
4.28-07 
l.lE-04 

4.7E-10 
1.4E-09 3.0E-04 4.8E-06 
l.lE-08 
3.58-09 
I .OE-08 
8.3E-08 
5.1E-07 2.0E-02 2.6E-05 

1.2E-07 . 
1.8E-08 
2.2E-08 

7.58-12 5.0E-03 1.5E-09 

4.6E-10 
6.OE-10 
1.6E-07 3.0E-03 5.4E-05 

Total - 

5.58-05 

5.1E-05 
5.38-07 

6.0E-05 

I I ,  

Total Pathway: 8.3E-05 Total Pathway: 8.4E-0): 

Total Rad + Chem 8.3E-05 Total Rad + Chem 8.48-05 
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TABLE B.3.5-20 
(continued) 

LIME SLUDGE PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-I 1 
1.6E-11 
2.8E-11 

1.03E+01 l . lE+03 1.3E-12 1.4E 

Carcinogenic Risk 

Compound Conc'n-Milk (DCi/L) Intake Risk 
cs-137 2.8E-11 
NP-237 
PU-238 
~ ~ - 2 3 9 ~ 4 0  
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 

2.3E-10 
2.2E-10 

7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

1.25E+01 4.1E+03 1.3E-12 5.4E-l 

I I I  I 
Total Pathway: 1.4E-09 Total Pathway: 5.4E-09 

Benzo(a)pyrene 
Benzo(a)anthracene 

Benzo@)fluoranthene Benzo@)fluoranthene 
Benzo(g.h,i)perylene Benzo(g , h, i)perylene 

1.4E-02 bis(2-Ethyl hexy1)phthalate 1.4E-02 
4.3E+00 Beryllium 4.3E+00 

Dibenzo(a.h)anthracene 7.3E+00 Dibenzo(a.h)anthracene 7.3E+00 
Indeno(l.2.3-cd)pyrene 7.3E-01 Indeno(l.2.3-cd)pyrene 7.3E-01 

Lead 

Phenanthrene 

FER\CRU2RI\ABQ\LBFONCW.XLS\6/6/94; 7:06 PM 

Total Pathway: Total Pathway: 

Total Rad + Chem 1.4E-09 

Total 
Dust & Groundwater 

Total Affected 

6.8E-09 

1 SE-IO 
1.9E-12 
l.lE-14 
6.7E-15 
7.8E-10 
2.OE-11 
6.SE-11 
2.3E-13 
4.4E-12 
1 SE-I2 

' 6.5E-11 
. 5.4E-12 

3.8E-10 
6.88-09 

9.2E-10 
3.7E-09 
2.1E-08 

2.OE-09 
6.6E-10 

1.9E-09 
1 SE-09 

3.3E-08 
4.1E-09 

GI ,n '( 

Cn 
0 
4 

2 Total Rad + Chem 5.4E-09 

b 



TABLE B.3.5-20 
(continued) 

LIME ! X W E  PONDS: BEEF AND MILK (GROUNDWATER AFFECTED) 

1.25E+01 4 .1E+03 

Conc'n (mg/kgJ 

Benzo(a)anthracene 
Benzo@)fluoranthene 
Benzo(g , h . i)pery lene 
bis(2-Ethylhexyl)phthalate 

Dibenzo(a.h)anthracene 
Indeno(l.2.3cd)pyrene 

3.0E-04 

2.0E-02 
5.0E-03 

3 .OE-03 

I 
Total Pathway: 

gtiHa&d 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I Ingestion/hlilk 
Compound Conc'n-Milk (mg/L) Intake RfDo Hazard 

Total Rad + Chem 

Aroclor-1254 
Arsenic 3.0E-04 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo@)fluoranthene 
Benzo(g,h.i)perylene 
bis(2-EthyIhexy1)phthalate 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno( I ,2,3cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL . 

2.0E-02 
5.0E-03 

I 

3.0E-03 

1 I 
Total Pathway: 

Total 
Dust & Groundwater 

Total Anected 

5.5E-05 

5.1E-05 
5.3E-07 

-. ., 
Total Rad + Chem 1.7E-0 2 

F 
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TABLE B.3.5-21 
FUTURE, ON-PROPERTY FARMER (CT VALUES) 

LIME SLUDGE PONDS GROUNDWATER 
Carcinogenic Risk 

IngestiodGroundwater 
ornpoun Conch (pCilL) 

TC-99 3.OE+00 8.7E+03 1.3E-12 l.lE-08 

Total Pathway: 1.1E-08 

Total Rad + Chem 1.1E-08 

InhalatiodGroundwater 

Not applicable 

Total Pathway: O.OE+OO 

Total Rad + Chem O.OE+OO 

Dermal Contact/Groundwater 

Not applicable 

Total Pathway: O.OE+OO 

Total 

l.lE-08 

Total Rad + Chem O . O E + O O V f  
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TABLE B .3 5 2 2  (a) 

LIME SLUDGE PONDS: SURFACE SOIL 
FUTURE ON-PROPERTY [SOLID WASTE LANDFILL] PERCHED GROUNDWATER USER(RME VALUES) 

CARCINOGENIC RISK 

1.05E-05 1.2E+00 
1.08E-05 1.3E+00 
8.64E-06 1.OE+00 
2.03E-06 2.4E-01 
2.88E-05 3.3E+00 
2.46E-05 2.9E+00 
1.18E-05 1.4E+00 
4.37E-05 5.1E+00 
6.72E-04 7.8E+01 
1.96E-05 2.3E+00 
3.15E-04 3.7E+01 
2.61E-05 3.OE+00 
1.07E-03 1.2E+02 

1.9E-11 2.3E-11 
2.9E-08 3.6E-08 
3.98-08 3.9E-08 
3.8E-08 8.9E-09 
7.0E-09 2.3E-08 
6.9E-10 2.0E-09 
6.2E-11 8.5E-11 
7.8E-08 4.0E-07 
2.9E-08 2.3E-06 
l.lE-07 2.5E-07 
2.6E-08 9.5E-07 
2.5E-08 7.6E-08 
5.2E-08 6.4E-06 

I 
Total Pathway: 1 .OE-0 

Inhalation of ParticulateslSoil 
Compound Conch (mglm3) - Intake Risk 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g, h.i)perylene 
bis(2-Ethylhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

8.858-10 5.7E-11 
1.08E-07 7.0E-09 1.5E+OI 1.0E-07 
1.65E-08 1.1E-09 6.1E+00 6.58-09 
1.37E-08 8.9E-10 6.1E-01 5.4E-10 
1.50E-08 9.7E-10 6.1E-01 5.9E-10 
9.51E-09 6.2E-10 
1.50E-07 9.7E-09 
2.288-08 1 SE-09 8.4E+00 1.2E-08 
4.13E-07 2.7E-08 
4.808-09 3.1E-10 6.1E+00 1.9E-09 
1.08E-08 7.OE-10 6.1E-01 4.3E-10 
2.428-08 1.6E-09 
3.79E-07 2.5E-08 
3.21E-06 2.1E-07 

Total - 
2.3E-11 
3.68-08 
3.9E-08 
8.98-09 
2.3E-08 
2.0E-09 

4.0E-07 
2.3E-06 
2.5E-07 
9.5E-07 
7.6E-08 
6.4E-06 

8.5E-11 

1 .OE-07 
6.5E-09 
5.4E-10 
5.9E-10 

1.2E-08 

1.9E-09 
4.3E-10 

I 
Total Pathway: 1.3E-0: 

Total Rad + Chem l.lE-05 p w q  
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TABLE B.3.5-22(a) 
(continued) 

I 

I 

F 
4 
Y M Y 

w 
\o 

.. . .  

NON-CARCINOGENIC HAZARD 

1.08E-05 1.3E+00 
8.648-06 1.OE+00 
2.038-06 2.4E-01 
2.88E-05 3.3E+00 
2.46E-05 2.9E+00 
1.18E-05 1.4E+00 
4.37E-05 5.1E+00 . 
6.72E-04 7.8E+01 
1.96E-05 2.3E+00 
3.158-04 3.7E+01 
2.618-05 3.OE+00 

Total Pathway: 
Chemical Hazard 

lnhalation of ParticulateslSoil 
Compound Conc'n (mglm3) intake RfDo 

Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethy lhexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a, h)anthracene 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

8.858-10 5.7E-11 
1.08E-07 7.0E-09 
1.65E-08 1.1 E-09 
1.37E-08 8.9E-10 
1.50E-08 9.7E-10 
9.51E-09 6.2E-10 
1 SOE-07 9.7E-09 
2.28E-08 1.5E-09 
4.13E-07 2.7E-08 
4.80E-09 3.1E-10 
1.08E-08 7.OE-10 
2.42E-08 1.6E-09 
3.79E-07 2.5E-08 
3.21E-06 2.1E-07 

I 

Total Pathway: 

Total Rad + Chem 
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Total: 1 



43 
TABLE B.3.5-22(b) 

FUTURE, ON-PROPERTY [SOLID WASTE LANDFILL1 PERCHED GROUNDWATER USER (RME VALUES) 
LIME SLUDGE PONDS PERCHED GROUNDWATER 

Not applicable 
TC-99 lrnPl I .9E+00 9.48+04 3.6E-11 3.I.-0611 

8.2E+OI 4,OE+06 1.3E-12 5.28-06 

I I Total Pathway: O.OE+OO 1 
Total Pathway: 6.38-05 

Not applicable 

I 
Total Pathway: O.OE+OO 

5 .SE-05 
3.4E-06 

I 5.2 E-06 

7,OE-07 
1.1.2-Trichlmifluaacthanc I .7E-O5 I ,  I ,Z-Trichlmifluomctham 6.2E-08 I ,  I .Z-TrichlorouifluoroelhaK 1.66844 4.5E-06 

I .Z-Diethylkmnc I .00E-07 I .Z-Dicthylbcmnc 1 .OE-OS I .2-Diethylkmnc 7.9E-12 

Total Pathway: O.OE+OO Total Pathway: 2.1E-09 Total Pathway: 7.OE-07 

Total Rad + Chm' 6.48-05 Total Rad + Chem O.OE+W Total Rad + Chem 2 . 1 E - O 9 ( T o l a l : i  

FER\CRUZ BQ\LS_PONRF,XLS\6/5/; 1033 PM e 0 



e 
TABLE B.3.5-22(b) 

(continued) 

Not applicable Not applicable cc SR-90 1 9  9 4 E + 0 4  
r c - 9 9  8 2 3  4OE+06 

Total Pathway. 0 OE+OO Total Pathway: O.OE+OO Total Pathway. 0 OE+OO 

1 3E-03 
1.1.2-Tnchloro11ifluthane 6 2E-08 lorwiflwroethane richlorouiflwroelhanc 

I I I  I 
Total Pathway: O.OE+OO Total Pathway: 4.OE-06 Total Pathway: 1.3E-03 

FER\CRUZRIV\BQ\LS-PONRF.XLS\6/5/94: 1033 PM 

Total Rad + Chem 1.3E-03 Total Rad + Chem O.OE+OO Total Rad + Chem 4.OE-06k-l 



a 
€3 
P ,  
€2. 
67 .. 
h? 

8.36E-03 6.1E+Ol 2.8E-11 1.7E-09 

TABLE B.3.5-22(~) 
F'UTURE, ON-PROPER'IY [SOLID W A m  LANDFILLIPERCHED GROUNDWATER USER (RME VALUES) 

LIME SLUDGE PONDS BEEF AND MILK @USr AFFECTED) 
CarcinoPenic Risk 

E 
Ll 
R 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.52E-05 
2.8 1 E-07 

1.42E-03 
2.83E-04 
I .02E-03 
1.09E-05 
8.87E-04 
2.37E-05 
3.67E-03 
3.04E-04 
1.25842 

I .68E-07 

1.2E-01 
5.28-04 
3.1E-04 

2.6E+00 
5.2E-01 
1.9E+00 
2.0E-02 
1.6E+00 
4.4E-02 
6.7E+00 
5.6E-01 
2.3E+01 

2.2E-10 
2 .ZE- 10 
2.3E-10 
7.8E-IO 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.6E-11 
l.lE-13 
7.1E-14 
2.0E-09 
5.2E-11 
6.7E-11 
l.lE-12 
2.1E-11 
7.4E-12 
1.1 E- 10 
8.9E-12 
6 . 4 ~ - i a  

I I 
Total Pathway: 4.2E-09 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

5.93E-06 4.4E-02 
5.62E-08 4.1E-04 
3.37848 2.5E-04 
2.56E-03 1.9E+01 
5.098-04 3.7E+00 
5.09E-03 3.7E+01 
9.04846 6.6E-02 
7.39E-04 5.4E+00 
1.98E-05 1.5E-01 
l.10E-02 8.1E+01 
9.12E-04 6.7E+00 
3.748432 2.7E+02 

2.2E-10 
2.2E-10 
2.3E- 10 
7.8E-10 
1.OE-10 
3.6E-11 
H E - 1  1 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

9.6E- 12 
9.1E-14 
5.7E- 14 
1.5E-08 

1.3E-09 
3.7E-10 

3.78-12 
7.1E-11 
2.5E-11 
1.3E-09 

7.7E-09 
l.lE-10 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhexy1)phthalate 

Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 

1 .OE-06 
3.3E-05 
2.5E-05 
7.7E-06 
2.3E-05 
1.8E-04 
l.lE-03 
5.8E-06 
1 .OE-04 
3.9E-05 
4.7E-05 

5.0E-07 
3.7845 

1 .OE-06 

1 .OE-09 
3.48-08 
2.5E-08 
7.9E-09 
2.48-08 
1.9E-07 
1.2E-06 
5.9E-09 

4.0E-08 
4.98-08 
1 .OE-09 

3.88-08 

l.lE-07 

5.2E-10 

7.7E+00 8.1E-09 
1.8E+00 6.0E-08 
7.3E+00 1.8E-07 

7.38-01 5.8E-09 
7.3E-01 1.7E-08 

1.4E-02 1.6E-08 
4.3E+00 2.6E-08 

7.3E+00 2.9E-07 
7.3E-01 3.5E-08 

I 
Total Pathway: 6.4E-07 

I 
Total Pathway: 2.7848 

FER\CRUZ \ABQ\PBFONRFD.XLS\6/6/94; 7:06 PM 6 

3.28-07 1.3E-09 7.7E+00 1.0E-08 
9.9E-07 4.1E-09 1.8E+00 7.1E-09 
7.88-06 3.28-08 7.3E+00 2.3E-07 

Benzo(a)anthracene 2.4E-06 1 .OE-08 7.3E-01 7.3E-09 
Benzo(b)fluoranthene 7.28-06 3.0E-08 7.3E-01 2 2E-08 
Benzo(g,h.i)perylene 5.7E-05 2.4E-07 
bis(2-EthyIhexy1)phthalate 3.6E-04 1.5E-06 1.4E-02 2.0E-08 

5.2849 2.lE-11 4.3E+00 9.2E-11 
8.6E-05 3.5E-07 

Dibenzo(a.h)anthracene 1.2E-05 5.0E-08 7.3E+00 3 7E-07 
Indene( 1.2.3-cd)pyrene 1.5E-05 6.1E-08 7.3E-01 4.5E-08 

3.2E-07 1.3E-09 
4.28-07 I .7E-09 
l.lE-04 4.6E-07 

Total Pathway: 7.1E-07 

Total - 
2.9E-09 
3.6E-11 
2.OE-13 
1.3E-13 
1.7E-08 

1.4E-09 
4.3E-10 

4.8E-12 
9.2E-11 
3.2E-11 
1.4E-09 

8.3E-09 
1.2E-10 

1.8E-08 
6.7E-08 
4.2E-07 
1.3E-08 
3.9848 

3.7E-08 
2.6E-08 

6.6847 
8.0E-08 

Total Rad + Chem 6.58-07 Total Rad + Chem 7.4E-07 

0 



a 
TABLE B.3.5-22(~) 

(continued) 
LIME !XUDGE.PONDS: BEEF AND MILK (DUST AFFECTED) 

1.7E-07 3.1E-04 
1.4E-03 2.6E+00 
2.8E-04 5.2E-01 
1 .OE-03 1.9E+00 
l.lE-05 2.0E-02 
8.9E-04 1.6E+00 
2.4E-05 4.4E-02 
3.7E-03 6.7E+00 
3.0E-04 5.6E-01 
1.2E-02 2.3E+01 

Total Pathway: 

8 3.0E-04 l.lE-04 

Benzo(a)anthracene 7.78-06 7.9E-09 
Benzo(b)fluoranthene 2.3E-05 2.4E-08 
Benzo(g ,h,i)perylene 1.8E-04 1.9E-07 
bis(2-Ethylhexy1)phthalate l.lE-03 1.2E-06 2.0E-02 5.8E-05 

5.8E-06 5.98-09 5.0E-03 1.2E-06 
1.0E-04 l.lE-07 

Dibenzo(a,h)anthracene 3.9E-05 4.0E-08 
Indeno(l.2.3-cd)pyrene 4.7E-05 4.9E-08 

1 .OE-06 1 .OE-09 

3.7E-05 3.8E-08 3.0E-03 1.3E-05 
5.0E-07 5.2E-10 

on-carcinogenic Hazard 
on Hazard 

I Ingestion/Milk 
Compound Conc'n-Milk (pCi/L) Intake RfDo Hazard 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

8.36E-03 
5.93E-06 
5.62E-08 
3.37E-08 
2.56E-03 
5.09E-04 
5.09E-03 
9.04E-06 
7.39E-04 
1.98E-05 
1.10E-02 
9.12E-04 
3.74E-02 

6.1E+01 
4.4E-02 
4.1E-04 
2.58-04 

1.9E+OI 
3.7E+00 
3.7E+01 

6.6E-02 
5.4E+00 

1.5E-01 
8.1E+OI 
6.7E+00 
2.7 E +02 

Total Pathway: 

l l H  
IngestlodMilk 

Compound Conc'n-Milk (ma1L) Intake RfDo Hazard 
Aroclor-1254 3.2E-07 1.3E-09 
Arsenic 9.9E-07 4.1E-09 3.0E-04 1.4E-05 
Benzo(a)pyrene 7.8E-06 3.2E-08 
Benzo(a)anthracene 2.4E-06 1 .OE-08 
Benzo(b)fluoranthene 7.28-06 3.0E-08 
Benzo(g ,h,i)perylene 5.78-05 2.4E-07 
bis(2-Ethy1hexyl)phthalate 3.68-04 1.5E-06 2.0E-02 7.38-05 

Lead 8.6E-05 3.5E-07 
Dibenzo(a, h)anthracene 1.2E-05 5.0E-08 
Indeno( 1.2.3-cd)pyrene 1.5E-05 6.1E-08 
Phenanthrene 3.28-07 1.3E-09 
TH-TOTAL 4.2E-07 1.7E-09 
U-TOTAL l.lE-04 4.68-07 3.0E-03 1.5E-04 

Beryllium 5.2E-09 2.1E-11 5.0E-03 4.3E-09 

I I I  
Total Pathway: 1.9E-04 Total Pathway: 2.4EQ 

0 

Total - 

1.3E-04 

1.3E-04 
. 1.2E-06 

1.7E-04 

Total Rad + Chem 1.9E-04 Total Rad + Chem 2.4E-04 
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TABLE B.3.5-22(~) 
(continued) 

LIME SLUDGE PONDS BEEF AND MILK (GROUNDWATER AFFECTED) 

2.8E-11 
2 2E-10 
2.2E-10 
2 3E-10 
7 8E-10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
17E-10 
I .6E-11 
1.6E-11 
2.8E-11 

1.03E+01 1.9E+04 1.3E-12 2.5E-0 

Carcinogenic Risk 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

1.25E+01 9.2E+04 1.3E-12 1.2E-C 

L I 
Total Pathway: 2.5E-08 Total Pathway: 1.2E-07 

Benzo(a)anthracene 7 3E-01 
Benzo@)fluoranthene 7 3E-01 
Benzo(g,h.i)perylene 
bis(2-Ethylhexy1)phthalate 14E-02 

4 3E+00 

Dibenzo(a.h)anthracene 7 3E+00 
Indeno(l.2.3cd)pyrene 7 3E-01 

1 
Total Pathway: 

Total Rad + Chem 2.5E-08 

enzo(a)anthracene 
enzo@)fluoranthene 
enzo(g,h.i)perylene 
is(2-Ethylhexy1)phthalate 

Dibenzo(a.h)anthracene 
Indeno(l,2,3cd)pyrene 

7.7E+00 
1.8E+00 
7.3E+00 
7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

Total 
Dust 81 Groundwater 

- Total Affected 

1.4E-07 

2.9E-09 
3.6E-11 
2.OE-13 
1.3E-13 
1.7E-08 

1.4E-09 
4.3E-10 

4.8E-12 
9.2E-11 
3.2E-11 
1.4E-09 

8.38-09 
1.4E-07 

1.2E-10 

1.8E-08 
6.78-08 
4.2E-07 
1.3E-08 
3.9848 

3.7B-08 
2.6E-08 

6.6847 
8.0E-08 

Total Pathway: 

Tola1 Rad + Chem 1.2E-07) Torul: 1.4EU7 1.5E-0d 
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TABLE B.3.5-22(~) ' 

(continued) 
LIME SLUDGE PONDS BEEF AND MILK (GROUNDWATER AFFECTED) 

NP-237 , 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U1-235/236 
U-238 
TC-99 l.OE+Ol 1.9E+04 
I 

Total Pathway: 

3.0E-04 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhexylfphthalate 2 OE-02 

5.0E-03 

Dibenzo(a,h)anthracene 
Indeno(l.2.3-cd)pyrene 

3.0E-03 

Total Pathway: 

Total Rad + Chem 

n-carcinogenic Hazard 

3.0E-04 

Benzo(a)anthracene 
Benzo@)fluoranthene 
Benzo(g,h.i)perylene 
b1s(2-Ethylhexyl)phthalate 2 OE-02 

5 OE-03 

Dibenzo(a.h)anthracene 1 

Indeno(l.2.3-cd)pyrene 

3 OE-03 

Total Pathway 

Total 
Dust & Groundwater 

- Total Affected 

1.3E-04 

1.3E-04 
1.2E-06 

1.7E-04 

Total Rad + Chem 4.3E-0 

FER\CRUZRIMBQ\PBFONRFW.XLS\6/6/94; 7:08 PM 



CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 . 
TH-232 
U-234- 
U-2351236 
U-238 

I I I  I 

7.27E-06 1.4E+01 
5.85E-06 1.2E+01 
4.23E-06 8.3E+00 
1 .WE46 2.OE+00 
1.64845 3.2E+01 
1.21E-05 2.4E+01 
8.24E-06 1.6E+01 
2.14845 4.2E+01 
3.37E-04 6.6E+02 
9.80846 1.9E+01 
1.63E-04 3.28+02 
1.358-05 2.7E+01 
5.54E-04 l.lE+03 

U-TOTAL 1.66E-03 1:8E-06 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E- 10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

U-TOTAL 1.66E-03 9.7E-07 

4.OE-10 
2.5E-09 
I .8E-09 
4.5E-10 
2.58-08 
2.4E-09 

2.3E-09 
8.6849 
3.3E-09 
5.1E-05 

5 . 8 ~ - i a  

4.3E-IC 
3.1E-08 

4.33E-07 4.8E-10 7.7E+00 3.7E-09 
6.51845 7.2E-08 1.8E+00 1.3E-07 
8.42E-06 9.38-09 7.3E+00 6.8E-08 

Benzo(a)anthracene 7.22E-06 8.0E-09 7.3E-01 5.8E-09 
Benzo(b)fluoranthene 7.60E-06 8.4E-09 7.3E-01 6.1E-09 
Benzo(g,h.i)perylene 4.69E-06 5.2E-09 
bis(2-Elhylhcxy I)phthalate 7.35E-05 8.1E-08 1.4E-02 1.1E-09 

1.42E-05 1.6E-08 4.3E+00 6.78-08 
6.61E-04 7.38-07 

Dibenzo(a. h)anthracene 2.408-06 2.68-09 7.3E+00 1.9E-08 
Indene( I ,2,3-cd)pyrene 5.40E-06 6.0E-09 7.3E-01 4.38-09 

1.25E-05 1.4E-08 
1.90E-04 2.1E-07 

cs-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.26E-06 7.6E+00 
5.85E-06 6.1E+00 
4.23E-06 4.4E+00 
1.00E-06 1 .OE+OO 
1.64E-05 1.7E+01 
1.20E-05 1.2E+01 
8.22E-06 8.6E+00 
2.08845 2.2E+01 
3.37E-04 3.58+02 
9.80E-06 I.OE+OI 
1.63E-04 1.7E+02 
1.35845 1.4E+Ol 

.5.54E-04 5.88+02 

2.8E-11 2.1E-10 
2.2E-10 1.3E-09 
2.2E-10 9.7E-10 
2.3E-10 2.4E-10 
7.8E-10 1.3E-08 
1.OE-10 1.2E-09 
3.6E-11 3.1E-10 
5.5E-11 1.2E-09 
I .3E-1 I 4.6E-09 
I .7E-l0 1.7E-09 
1.6E-11 2.78-09 
1.6E-11 2.3E-10 
2.8E:I 1 1.6E-08 

Risk 
IngestiodFruit 

Compound Conc'n-Fmit (mglkg,) Risk 
Amclor- I254 
Arsenic 
Benzo(a)py rene 
Benzo( a)anlhracenc 
Benzo(b)fluoranthene 
Benzo(g.h. i)perylcne 
bis(2-Ethylhexyl)phlhalare 
Beryllium 
Lead 
Dibenzo(a.h)anrhracenc 
Indeno(l.2.3-cd)pyrenc 
Phenanthrene 
'TH-TOTAL 

4.33E-07 
6.5 1 E-05 
8.36E-06 
7.17E-06 
7.53E-06 
4.668-06 
7.35E-05 
1.42845 
6.61E-04 
2.398-06 
5.37E-06 
1.22845 
1.90E-04 

2.5E-10 
3.88-08 
4.9E-09 
4.28-09 
4.4E-09 
2.7E-09 
4.3E-08 
8.38-09 
3.98-07 
1.4E-09 
3.1E-09 
7.1E-09 
l.IE-07 

7.7E+00 
1.8E+00 
7.3E+00 

7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

1.9E-09 
6.6848 
3.6848 
3.1E-09 
3.2E-09 

6.OE- I O  
3.68-08 

1 .OE-08 
2.38-09 

~ 

6.1E-IO 
3.9E-09 
2.88-09 

3.88-08 
3.6E-09 

6.9E-10 

8.9E- 10 
3.5849 
1.3E-08 
5 .OE49 
7.9E-09 

4.7E-08 
6.5E-10 

5.6E-09 
1.9E-07 
1 .OE-07 
8.98-09 
9.3E-09 

I .7E-09 
1 .OE-07 

2.9E-08 
6.68-09 

~ ~~ 

Total Rad + Chem 3.8E-07 Total Rad + Chem 2.0E-07 Toraf: 5.9E-071 
10:36 PM 



TABLE B.3.5-22(d) 
(continued) 

' 

NO2 

ComDound 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Compound 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conc'n-Veg. (pCi/kg) Intake RfDo 
7.3E-06 1.4E+01 
5.8E-06 1.2E+01 
4.2E-06 8.3E+00 
1.OE-06 2.OE+00 

1.2E-05 2.4E+01 
8.2E-06 1.6E+01 
2.1E-05 4.2E+01 
3.4E-04 6.6E+02 
9.8E-06 1.9E+01 
1.6E-04 3.2E+02 
1.4E-05 2.7E+01 
5.5E-04 l . lE+03 

i . 6 ~ 4 5  3 . 2 ~ + 0 1  

ARCINOGENIC HAZARD 
In Hazard 

I IngestiodFmit 
Conc'n-Fruit(DCi/k& . Rfi>o Hazard 

7.26E-06 7.6E+00 
5.85E-06 6.1E+00 
4.23E-06 4.4E+00 
1.00E-06 1.OE+00 
1.64E-05 1.7E+01 
1.20E-05 1.2E+01 
8.22E-06 8.6E+00 
2.08E-05 2.2E+01 
3.37E-04 3.5E+02 
9.80E-06 I.OE+Ol 
1.63E-04 1.7E+02 
1.35E-05 1.4E+01 
5.54E-04 5.8E+02 

Total Pathway: Total Pathway: 

Chemical Hazard 
IngestiodVegetables 

Compound Conc'n-Vea. (mglkg) RfDo Hazard 
Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g . h , i)pery lene 
bis(2-Ethylhexy1)phthalat 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Indene( 1.2.3-cd)pyrene 
Phenanthrene 

U-TOTAL 1.7E-03 1.8E-06 3.0E-03 6.1E-04 
Total Pathway: 8.6E-04 

TH-TOTAL 

4.3E-07 
6.5E-05 
8.4E-06 
7.2E-06 
7.6E-06 
4.7E-06 
7.4E-05 
1.4E-05 
6.6E-04 
2.4E-06 
5.4E-06 
1.3E-05 
1.9E-04 

4.8E-10 
7.2E-08 3.0E-04 
9.3E-09 
8.0E-09 
8.4E-09 
5.2E-09 
8.1E-08 2.0E-02 
1.6E-08 5.0E-03 
7.3E-07 
2.6E-09 
6.0E-09 
1.4E-08 
2.1E-07 

2.4E-04 

4.0E-06 
3.1E-06 

Total Rad + Chem 8.6E-04 
FER\CRUZRI\ABQ\PVGONRFD. XLS\6/5/94; 10:36 PM 

IngestiodFmit 
Compound Conc'n-Fruit (mg/k& Intake RfDo Hazard 

Arsenic 6.51E-05 3.8E-08 3.0E-04 '1.3E-04 
Benzo(a)pyrene 8.36E-06 4.9E-09 
Benzo(a)anthracene 7.17E-06 4.2E-09 , 

Benzo(b)fluoranthene . 7.53E-06 4.4E-09 
Benzo(g. h. i)perylene 4.66E-06 2.7E-09 
bis(2-EthyLhexyl)phthalat 7.35845 4.3E-08 2.0E-02 2.1E-06 
Beryllium 1.42E-05 8.38-09 5.0E-03 1.7E-06 
Lead 6.61E-04 3.9E-07 
Dibenzo(a.h)anthracene 2.39E-06 1.4E-09 
Indeno(l,2.3-cd)pyrene 5.37E-06 3.1E-09 
Phenanthrene 1.22E-05 7.1E-09 
TH-TOTAL ' 1.90E-04 l.lE-07 
U-TOTAL 1.66E-03 9.7E-07 3.0E-03 3.2E-04 

Aroclor-1254 4.33E-07 2.5E-10 

Total Pathway: 4.5E-01 

Total - 

3.78434 

Total Rad + Chem 4.5E-04 Cn 
a 



TABLE B.3.5-22(d) 
(continued) 

LIME SLUDGE PONDS HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

2.8E-11 
2.2E-10 
2.2E-10 
2 3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
5 5E-11 
1.3E-11 
17E-10 
1.6E-11 
1.6E-11 

Total Pathway. 4 OE-06 

7 7E+00 
1.8E+00 
7.3E+00 

Bcnzo(a)anlhracm 7 3E-01 
Bnudb)lluoranthcne 7 3E-01 
Benzdg.h.i)perylcne 
bis(2- EthyVrxyl)phthalau 1.4E-02 

4.3E+00 

Dibcnzo(a.h)anLhraccne 7.3E+00 
I n d c n o ( l . 2 . 3 c d ) ~ y r ~  7 3E-01 

Total Pathway. 

Total Rad + Chem 4.0E-08 

FER\CRU2 BQ\PVGONRF%'.XIS\6/5/94; 10:36 PM ib 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

IngesIion/FruiI 
Comvound Conc'n-Fruit (mp;lk& Risk 

Aroclor-1254 
Arsenic 

Bcnzo(b)tluoranthcne 

&nzdg.h.i)perylm 
bis(2-EthylhexyI)phthalalc 
L k r y l l i i  
Lcad 
Dko(a,h)anLhraccne 
Indeno(l.2.3-cd)pyrenc 
Phenanthrene 
TH-TOTAL 

7.7E +00 
1.8E+00 
7.3E+00 

7.3E-01 
7.3E-01 

1.4E-02 
4.3E+00 

7.3E+00 
7.3E-01 

LRCINOGENIC RISK 

CS-137 
NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
umst236 
U-238 
TC-99 1.54E-02 1.6E+04 1.3E-12 2.1E-0f 

Total Pathway: 2.1E-01 

Total Pathyay: 

Total 
Dud & Gmundwater 

Affected 

6.lE-10 
3.9E-09 
2.8E-09 

3.8E-08 
3.68-09 

3.5E-09 
1.3E-08 
5.0E-09 
7.9E-09 

4.7E-08 
6.1E-08 6.1E-08 

6.9E-10 

8.9E- IO 

6.5E-10 

5.6849 
1.9E-07 
1 .OE-07 
8.9E-09 
9.3E-09 

1.7E-09 
1 .OE-07 

2.9E-08 
6.6E-09 

L 

Total Rad + Chem 2.1E48 Toral: 6.1E-08 6.5E-07 



NOP 
Radi; 

IngeslionNegetables 
Compound Conc'n-Veg. (pCilkpJ Inrake RfDo Hazard 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 

TC-99 1.SE-02 3 OE +04 
U-238 

Total Pathway: 

Chm 
IngeslionlVegetables 

Compound Conc'n-Veg (mplkg) Inrake RfDo Hazard 
Aroclor-IZS4 
Arsenic 3 OE-04 
Benzo(a)pyrene 
Benzo(a)anthracene 
Bcnzo@)fluomrhene 
&nzo(g.h.i)perylem 
bu(2- Eihylhcxyl)phthalat 2 OE-02 
Beryllm 5 OE-03 
Lcad 
Dibnuo(a.h)anlhacem 
Indeno(l.2.3-cd)pyrenc 
Phenanthrene 

U-TOTAL 3.0E-03 
Total Pathway: 

TH-TOTAL 

IngestiodFruit I - Total Affected 
Compound Conc'n-Fruit (pCi/kpJ RfDo Hazard 

Total Rad + Chem = 

FER\CRU2RnABQ\PVGONRFW.XL.96/5/94; 1036 PM 

TABLE B.3. W d )  
(continued) 

ARCINOGENIC HAZARD 
IO Hazard I 

IngestionlFruit 
Compound Conc'n-Fruit(mg/k@ Intake RfDo Hazard 

Aroclor-I254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo@)fluoranfhene 
Benzo(g,h, i)perylenc 
bis(2-Ethylhexy1)phthalat 
Beryllium. 
Lead 
Dibenzo(a.h)anthracee 
Ideno(l,2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 

3.0E-04 

2.0E-02 
5 .OE-03 

U-TOTAL 3.0E-03 
Total Pathway: 

3 .7844 

6.28-06 

€33 
m 
c3 

Total Rad + Chem Total: , 1.3E-03 



TABLE 63.6-08 
OU2-WIDE IF~ITIIEIS) 

EXPOSURE POINT CONCENTRATIONS 

ArCclor-l260 
Arsenic 
Bmzda)anthraccm 

OUZEXEPC. S; 6/8/94; 6:52 P M  @ 

1.03E+OI 0.052 6.00E-02 7.70E+00 
7.268 I.OOE-03 1.75E+00 l.50E+01 1.84E+00 3.00E-W 2.8SE-04 
5.W 7.30E-01 6.lOE-01 

I I I I I I I I I I I 

, I  

Bemo(a)pyr= 9.400 7.30E+00 6.10E+WJ 
Bmzo(b)fluoranthau 6.200 7.30E-01 6.10E-01 
Benzo(g,h.i)pcryl= 6.200 3.00E-01 
Benzo(k)fluoranhe 7.300 7.30E-02 6.lOE-02 
Beryllium 
Lead 
Dibmzda. h)anthracrn 

0.942 I.OOE-02 4.30E+00 8.40E+00 5.00E-03 5.00E-05 

1900 7.30E+W 6 IOE+00 
24.580 1.00E-02 

~ . , ~~~ 
~~ 

Dieldrin 
Idem( I ,2,3-cd)pyrrn 
PheMnthrcm 
TH-Total 

~ ~~ ~~~ ~. ~~ 

0.010 6.00E-02 1.60E+OI 1.60E+OI 1.60E+OI 5.00E-05 5.00E-05 
e6.000 7.30E-01 6.10E-01 
2 . W  3.00E-01 

36.700 I.00E-02 



OU2-WIDE (Farmers) 
EXPOSURE POINT CONCENTRATIONS 

OU2EXEPC.XLS; 618194; 6:52 PM 

. ,  



TABLE E3.6-08 
OU2-WIDE  fatm me^) 

EXPOSURE POINT CONCENTRATIONS 

CHEM 
Arsenic 

Bcryllhun 

I I I , I ,  

I I I I I I I I I  I 

(mSn) (W) Kp SF(o) SF(i) SF(derm) RfD(o) RfD(i RfD(dcrm) 
0.00E+00 I.OOE-07 I.00E-03 1.75E+00 nnnnnnnn 3 . 0 0 ~ ~ 4  2.85E-04 
O,OOE+00 I.00E-08 1.00E-03 4.30E+00 5.00E-03 5.00EM 

Lead 
U-total 

1.43E-03 2.00EM 4.00E-06 
I.SUE+00 9.98EM I.00E-03 3.00E-03 I .XIE-04 

I I I I I I I I 

OU2EXEPC.XLS; 618194; 6 5 2  PM 



... 
J 

OU2-WIDE (Expanded Trespassed 
EXPOSURE POINT CONCENTRATIONS 

SF-EPC.XLS; 618194; 7:OO PM 



TABLE B3.6-Ob 
OU2-WIDE (Expanded Trespasser) 

EXPOSURE POINT CONCENTRATIONS 

u-234 
U-2351236 
u-238 

7.788+01 I .6E-I I I 
8.388+00 I .6E-! 1 

1.13€+02 2.8E-11 

Dibcnzo(a.h)d 1.47E-051 2.7€+001 7.30E+00 I 6.IOE+OO I I I 
Dieldrin 1 I.S8EMI 1.6E-02 I 1.60E+OI I 1.60E+01 I 11.60E+Oll S.OOE-05 I I S.OOE-05 

Phenanthrene I 8.IOE-021 2.3E-01 I I I 
U-To(al 1 3.51E-01 I l.OE-03 I I I3.00E-03 1 1 1.SOE-04 

I I I I I I I I 
I I I I I I I I I 

I I I I I I I 1 1 

SF EPC.XLS: 618194: 7:OO PM 



SF-EPC.XLS; 6/8/94; 7:OO PM 

TABLE 3.60b 
OU2-WIDE (Expanded Trespassed 

EXPOSURE POINT CONCENTRATIONS 

I CURRENTf&furWr fedow-; o f f9  IFUTURE; 85% vet;  tim. emsiolFUTURE; 50% veg; u n h .  t m s i l F U T U ~  50% veg; unlirn. em 

1 On-Subunit I Off-Prop 1 On-Sutunil[EXTRESPJ I On-Sulamit[FARM) I off-Prop 1 



TABLE B3.6-Ob 
OU2-WIDE (Expanded Trespassed 

EXPOSURE POINT CONCENTRATIONS 

PhcnanUumc 

I SF(o) I SF(c) I 
I 8.60E-011 [ 2.2E-101 4.3E-071 

1.2lI 3.00E-011 I 
u-Tor.a I 3.988+011 I.OOE-021 I 3.00E-031 1 I.SOE-04 



SF-EPC.XLS; 618194; 7:OO PM 

OW-WIDE (Expanded Trespassed 
EXPOSURE POINT CONCENTRATIONS 



TABLE B3.6-0b 
OUZ-WIDE (Expanded Trespasser) 

EXPOSURE POINT CONCENTRATIONS 

u-234 
U-235/236 
u-238 

e 

0 0 1.6E-11 
0 0 I .6E-I I 
0 0 2.8E-11 

Lead 
Trihtyl phosphate 
U-Toral 

0 0 4.00E-06 
0 0 5.00E-03 4.508-03 
0 0 l.oOE-03 3.00E-03 1 .50EW 

1 I I I I I I I I 1  

I I I I I I I I I  

SF-EPC.XL9 18/94; 7:OO PM s 



OU2-WIDE (Expanded Trespasser) 
EXPOSURE POINT CONCENTRATIONS 

CHEM 
AneniC 

GMR SURFACE WATER 
I I I I I I I I I  I 

(mg/L) BCF Kp SF(o) SF(i) SF(dcrm) RfD(o) RtD(i RfD(dcrm) 
O.OOE+OO 4.408+04 I.00E-03 1.75E+OO l.ME+OO 3.OOE-04 2.8SE-04 

SF-EPC.XLS; 618194; 700  PM 

. .  

... . 



TABLE B.3.6-1 

OU2 WIDE SURFACE SOIL 
FUTURE, OFF-PROPERTY FARMER (PRIVATE OWNER!BlP) 

f'nrrinnomrir Rick 

Compound Conc'n (mslm)) UrnRlSJc 
Aroclor-1254 1 50E-09 9 7E-11 
Aroclor-1260 8 73E-10 5 7E-11 
Arsenic I66E-07 I lE-08  15E+01 I6E-07 
Benzo(a)anthracene 925E-08 6.0E-09 6.1E-01 3 7E-09 
Benzo(a)pyrene 1.58E-07 1 OE-08 6 1E+00 6.2848 
Benzo(b)fluoranthene 104E-07 678-09 6 1E-01 4.1E-09 
Benzo(g,h.i)perylene 1.04E-07 6.78-09 
Benzo(k)fluoranthene 1.23847 8.0E-09 6 1E-02 4 9E-IO 
Beryllium 1.838-08 1.2E-09 8.4E+00 1 OE-08 
Lead 4.43847 2 9E-08 
Dibenzo(a.h)anthracene 3228-08 2 1E-09 6 1 E + 0 0  13E-08 

lndeno(l.2.3cd)pyrene 1 OIE-07 6.5E-09 6.1E-01 40E-09 
Phenanthrene 388E-00 2 SE-09 
TH-Total 6 31E-07 4.1E-08 

Dieldrin 1.6%-10 1 1E-11 16E+01 17E-10 

~ 

-. . .- 

2 38E-03 2.8E+02 8 3E-12 2.3E-09 

Total Pathway: 1.3E-05 

I '  I 
Total Pathway: 2.6E-07 

FER\CRU2RI\ABQBFSLOFFF,XLS\6/5/94; 6:43 PM 

Total - 
1.9E-11 
2.1E-08 
l.lE-08 
6.3E-09 
8.9E-06 
l.lE-07 

2.3E-09 
6.9E-07 
7.9E-07 
8.8E-07 
4.6E-07 
4.5E-08 
1 .OE-06 

2.1E-10 

1.6E-07 
3.7E-09 
6.2E-08 
4.1E-09 

4.9E-10 
1 .OE-08 

1.3E-08 

4.0E-09 
1.7E-10 

,Total Rad + Chem 1.3E-05 



TABLE B.3.6-1 
(continued) 

6.28E-06 
2.36E-06 
143E-06 
1.10E-02 
1.39E-03 
2 90E-05 
2 38E-03 
7.63E-05 

Total Pathwav: 
Chemical Hazard 

Inhalation of ParticulateslSoil 
Compound Conc'n (malm31 m. R1D(I) Hazard 

Aroclor-1254 1.50E-09 9.7E-11 
Aroclor-1260' 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total . 

8.738-10 
1.66E-07 
9.25E-08 
1 S8E-07 
1.04E-07 
1.04E-07 
1.23E-07 
1.83E-08 
4.43E-07 
3.22E-08 
1.68E-10 
1.01E-07 
3.88E-08 
6.3 1E-07 

5.7E-11 
l.lE-08 
6.OE-09 
1 .OE-08 
6.7E-09 
6.7E-09 
8.0E-09 
1.2E-09 
2.9E-08 
2.1E-09 

6.5E-09 
2.5E-09 
4.1E-08 

1.lE-I1 

I 
Total Pathway: 

Total Rad + Chem I Total: 3 

FER\CRUZRI\ABQ\SFSLOFFF.XLS\6/5/94; 643 PM 



TABLE B.3.6-2 

OU2 WIDE: BEEF AND MILK @USr AFFECTED) 
CARCINOGENIC RISK 

FUTURE OFF-PROPERTY FARMER (PRIVATE OWNERSHIP) 

6.95E-03 S.lE+Ol 2.8E-11 1.4E-09 
1.54E-06 l.lE-02 2.2E-10 2.5E-12 

PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
I 

5.98E-08 l.lE-04 2.2E-10 
3.89E-08 7.1E-05 2.3E-10 
1.96E-01 3.6E+02 7.8E-10 
1.57E-02 2.9E+01 1.OE-10 
9.778434 1.8E+00 3.6E-11 

, . 1.26E+00 2.38+03 1.3E-12 
1.86E-05 3.4842 5.5E-11 
2.85844 5.2E-01 1.3E-11 
8.32E-05 1 5E-01 1.7E-10 
1.32E-03 2.4E+00 1.6E-11 
1.338-04 2.4E-01 1.6E-11 
1.45E-03 2.7E+00 2.8E-11 

Total Pathway: 

2.48-14 
1.6E-14 
2.88-07 
2.98-09 

3.0E-09 
6.5E-11 

1.9E-12 
6.8E-12 
2.6E-11 
3.9E-11 
3.9E-12 
7SE-11 

2.9E-07 

t Cha 
1neestinnlBeef 

PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235l236 
U-238 

1.20E-08 
7.78E-09 
3.53E-01 ' 

2.85E-02 
4.89E-03 

1.48E+00 
1 S8E-05 
2.37E-04 
6.93E-05 
3.97843 
3.998-04 
4.35E-03 

I 

8.8E-05 2.2E-10 
5.7E-05 2.3E-10 

2.68+03 7.8E-10 
2.1E+02 1.OE-10 
3.6E+01 3.6E-11 
l.lE+04 1.3E-12 

1.2E-01 . H E - 1  1 
1.7E+00 1.3E-11 
5.1E-01 1.7E-10 

2.9E+01 1.6E-11 
2.9E+00 1.6E-11 
3.2E+01 2.8E-11 

Total Pathway: 

1.9E-14 
1.3E-14 
2.0E-06 
2.1E-08 
1.3E-09 
1.4E-08 
6.4E-12 
2.3E-11 
8.7E-11 
4.7E-10 
4.7E-11 
9.OE-10 

2.1E-06 

Compound Conc'n in Beef(mg1kd g& 
Aroclor-1254 1.328-05 1.4E-08 7.7E+00 1.0E-07 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indene( 1.2.3cd)pyrene 
Phenanthrene 
TH-Total 

6.62E-05 6.8E-08 
5.098-05 5.2E-08 
5.16845 5.3E-08 
2.33844 2.4E-07 
1 S8E-04 1.6E-07 
1.988-03 2.0E-06 
l.llE-03 l.lE-06 
1.798-06 1.8E-09 
6.60E-06 6.8E-09 
2.59E-04 2.7847 

4.40E-04 4.5E-07 
1.60E-06 1.6E-09 
7.648-07 7.9E-10 

1.13E-10 1.2E-13 

7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3E-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

5.2E-07 
9.2E-08 
3.9848 
1.8E-06 
1.2E-07 

8.3848 
7.9849 

1.9E-06 

3.3E-07 
1.9E-12 

1 
Total Pathway: 5.OE-0t 

Total Rad + Chem 5.3E-06 

cal Risk 
I Innesrinn/Milk 

Comoound Conc'n inMilk (mn/L) g& 
Aroclor-1254 4.19E-06 1.7E-08 7.7E+00 1.3E-07 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno( 1.2.3-d)pyrene 
Phenanthrene 
TH-Total 

2.09E-05 
1.53846 
1.64E-05 
7.42E-05 
5.01E-05 

3.52E-04 
1.62E-09 
5.50E-06 
8.24E-05 

1.40E-04 
5.15E-07 
6.37E-07 

- 6.29E-04 

3.57E-11 

8.6848 
6.3849 
6.7E-08 
3.0E-07 
2.1E-07 
2.6E-06 
1.4E-06 . 

2.3E-08 
3.4847 

5.7E-07 
2.1E-09 
2.6849 

6.6E-12 

1.5E-13 

7.7E+00 6.6847 
1.8E+00 l.lE-08 
7.3E-01 4.9848 

7.3E+00 2.2846 
7.3E-01 1.5E-07 

7.3842 l.lE-07 
4.3E+00 2.9E-I 1 

7.3E+00 2.5E-06 
1.6E+01 2.3E-12 
7.3E-01 4.2E-07 

I 
Total Pathway: 6.2E-01 

2.5E-09 
9.38-12 
4.4E- 14 
3.OE-14 
2.3846 
2.4E-08 
1.4E-09 
1.7E-08 
8.38-12 
2.9E-11 
l.lE-10 
5.1E-10 
5.1E-11 
9.7E-10 

2.4847 
1.2E-06 
1 .OE-07 
8.88-08 
4.0E-06 
2.7847 

1.9E-07 
8.0E-09 

4.4E-06 

7.5847 
4.28-12 

g 3  
Eix < ?  
!2C 
L E  

Total Rad + Chem 8.3E-06 u n  
2 
F 

0 

FER\CRU2RI\ABQ\SBFOFFFD.XLS\6/6/94; I I :OS PM 

0 -  



TABLE B.3.6-2 
(continued) 

CZ c 

NONCARCINOGENIC HAZARD 

Aroclor-1260 6.6E-05 6.8E-08 
Arsenic 5.1E-05 5.2E-08 3.0E-04 1.7E-0 
Benzo(a)anthracene 5.2845 5.3E-08 
Benzo(a)pyrene 2.3E-04 2.4E-07 
Benzo(b) fluoranthene 1.6E-04 1.6E-07 
Benzo(g, h , i)pery lene 2.0E-03, 2.0E-06 
Benzo(k)fluoranthene. l.lE-03 l.lE-06 
Beryllium 1.8E-06 1.8E-09 5.0E-03 3.7E-0 
Lead 6.6E-06 6.8E-09 
Dibenzo(a,h)anthracene 2.6E-04 2.7E-07 

Indeno(l,2,3-~d)pyrene 4.4E-04 4.5E-07 
Phenanthrene 1.6E-06 1.6E-09 

Dieldrin l.lE-10 1.2E-13 5.0E-05 2.3E-0 

TH-Total 7.6847 7.9E-10 

P 

CS-137 
NP-237 
PU-238 
PU-239R40 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.0E-02 3.6E+01 
1.7E-05 3.1E-02 
6.0E-08 1.1E-04 
3.9E-08 7.1E-05 ' 

2.0E-01 3.6E+02 
1.6E-02 2.9E+01 
9.8E-04 1.8E+00 

1.3E+00 2.3E+03 
1.9E-05 3.4E-02 
2.8E-04 5.2E-01 
8.3E-05 1.5E-01 
1.3E-03 2.4E+00 . 
1.3E-04 2.4E-01 
1.5E-03 2.7E+00 

1 
Total Pathway: 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.548-06 
1.20E-08 
7.78E-09 
3.53E-01 
2.85E-02 
4.89E-03 

1.48E+00 
1.58845 
2.37E-04 
6.93E-05 
3.97E-03 
3.99E-04 
4.35E-03 

l.lE-02 
8.8E-05 
5.7E-05 

2.6E+03 
2.1E+02 
3.6E+01 
1.1E +04 
1.2E-01 

1.7E+00 
5.1E-01 

2.9E+01 
2.9E+00 
3.2E+01 

Total Pathway: 

b.tL 

?L a. 
,. 

FER\CRU2RI\ABQ\SBFOF.XLS\blbl94; I I :05 PM 

Total Rad + Chem 1.7E-04 

vd 
1ngestionlMilk 

Compound Conc'n in Milk ( m s n )  intake Rfi>o 
>roclor-1254 4.2E-06 17E-08 
4roclor-1260 
bsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthme 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
hdeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 

2.1E-05 
1 SE-06 
1.6E-05 
7.4E-05 
5.0E-05 
6.3E-04 
3.5E-04 
1.6E-09 
5 SE-06 
8.2E-05 

1.4E-04 
5.1E-07 
6.4E-07 

3.6E-11 

8.6E-08 
6.3E-09 3.0E-04 2.1E-05 
6.7E-08 
3.0E-07 
2.1E-07 
2.6E-06 
1.4E-06 

2.3E-08 
3.4E-07 

5.7E-07 
2.1E-09 
2.6E-09 

6.6E-12 5.0E-03 1.3E-09 

1.5E-13 5.0E-05 2.9849 

Total Pathway: 2.1E-0): 

Total - 

2.0E-04 

3.7E-07 

5.3E-09 

Total Rad + Chem 2.1 E 4 5  



TABLE B.3.6-2 
(coatioued) 

CARCINOGENIC RISK 
OU2 WIDE: BEEF AND MILK (GROUNDWATER AFFECTED) 

3.59804 6.6E-01 3.36E-05 2.5E-01 

1.OSE-02 2 OE+01 5.49502 4.OE+02 
1.75E-01 3.28+02 2.11E-01 1.5E+03 

1.78E-01 1.3E+03 16E-11 2 1E-08 

Benzo(a)anthracene 

Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 

Dibenzo(a.h)anthracene 

Indeno(1 .2.?-cd)pyrene 

7.7E+00 

7.3E-01 
7.3E+00 
7.3E-01 

5.12E-09 2.1E-11 1.8E+00 3.7E-11 

7.3E-02 
4.26812 1.8E-14 4.3E+00 7.5E-14 
1 S8E-06 6.5E-09 

7.3E+00 
1.6E+01 
7.3E-01 , 

6.01E-05 2.58-07 

Aroclor-1260 
Arwnic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
lndeno( 1,2,3-cd)pyrene 
Phenanthrene 
TH-Total 
u-total 

7.7E+00 

7.3E-01 
7.3E+00 

1.69E-07 1.7E-10 1.8E+00 

7.3E-01 

7.38-02 
4.63809 4.8E-12 4.3E+00 
1.848-06 1.9E-09 

7.3E+00 
1.6E+01 
7.3E-0 I 

1.84E-04 1.9E-07 

3 .OE- 10 

2.OE-11 

I 
Total Pathway: 3.2E-10 . Total Pathway: 3.7E-1 I 

Total 
Dust & Groundwater - Total mected 

2.5E-09 
2.OE-10 2.lE-IO 

4.48-14 
3.OE-14 
2.3 E-06 
2.4E-08 

1 SE-08 1.7E-08 
2.48-09 2.OE-08 

8.3E-12 
2.9E-11 
1.1 E-1 0 

2.3E-08 2.3E-08 
5.88-07 S.8E-07 , 
5.4E-08 5.5 E-08 

2.4E-07 
I .2E-06 

3.4E-IO I .OE-07 
8.E-08 
4.OE-06 
2.7E-07 

2.1 E-1 1 8.OE-09 

4.4E-06 
4.2E-12 
7.5E-07 

Total Rad + C h m  5.1E-08 Total Rad + Chem 6.38-07) Toful: 6.88-07 1.4E 

FER\CRUZRI\ABO\SBFOF.XI.S\6/6/94: I I :06 PM 



TABLE B.3.6-2 
(continued) 

OU2 WIDE: BEEF AND MILK (GROUNDWATER AFFECTED) 
NONCARCINOGEN1 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 7.9E-02 1.4E+02 

Total Pathwav: 

3.68-04 6.6E-01 

l.lE-02 2.OE+01 
1.7E-01 3.28+02 

5.7E-02 1. I E>02 
1.5E+00 2.78+03 

Aroclor- I260 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 

Lead 1.8E-06 1.9E-09 
Dibenzo(a.h)anthracene 
Dieldrin 5.OE-05 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 

Arsenic 1 . 7 ~ 4 7  I . ~ E - ~ o  ~ .OE-M ~ . 8 ~ - a  

Benzo(a)pyrene - 0 

Beryllium 4.6E-09 4.8E-I2 S.0E-03 9.5E-1 

TH-Total 
u-total "1.8E-04 1.9E-07 3.OE-03 6.3E-0 

Total Pathway: 6.3E-0 
a 
C '  

NP-237 3.368-05 2.5E-01 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 5.49842 4.OE+02 
TC-99 2.11E-01 1.5E+03 
M-228 
TH-230 
TH-232 
U-234 1.78E-01 I .3E+03 
U-2351236 4.60E+00 3.48+04 

2.448-01 1.8E+03 U-238 

I 

FER\CRU2RI\ABQ\SBFOFFFW.XU\6/6/94: 11:M PM 

Total Rad + C h m  6.3E-05 

Aroclor-1260 . 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g , h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indene( I ,2.3-cd)pyrene 
Phenanthrene 
TH-Total 
u-total 

5.1E-09 2.1E-11 3.OE-04 7.0E-08 

4.3812 1.8E-14 5.0E-03 3.5E-I2 
1.6E-06 6.5849 

5.OE-05 

6.0E-05 2.5E-07 3.0E-03 8.2E-05' 

Total 
Dust 81 Groundwater 

- Total ANected 

6.5E-07 2.OE-04 

9.6E-10 3.78-07 

5.3E-09 

I SE-04 1.5E-04 
I 

Total Pathway: 8.2E-05 

Total Rad + Chern 8.2E-05 Torn/: 1.SE-04 ' 3.4E 



TABLE B.3.6-3 
FUTURE, OFF-PROPERTY FARMER (PRIVATE OWNERSHIP) 

OU2 WIDE: HOME GROWN PRODUCE (DUST AFFECTED) 
CARCINOGENIC RISK 

. .  
..:.? 
.... 

F 
L 
Y Y Y 

Q\ 

I IngestionNegetables IngatiodFruit I 
Compound 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230. 
TH-232 
U-234 
U-2351236 

Conc'n-Vep. (pCi/k& - Intake 
6.07846 1.2E+01 
3.10E-06 6.1E+00 
1.16E-06 2.3E+00 
7.00E-07 1.4E+00 
5.54E-03 l . lE+M 
6.828-04 1.3E+03 
1.59E-05 3.1E+01 
1.238-03 2.48+03 
3.73845 7.3E+01 
1.18E-04 2.3E+02 
3.43E-05 6.8E+01 
7.50E-05 1.5E+02 
7.548-06 l.SE+Ol 

= 
2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E- 10 
1.OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
I .6E-11 
1.6E-11 

Risk - 
3.3E-10 
1.3E-09 
5 .OE-10 
3.2E- 10 

8.58-06 
1.3E-07 
l.lE-09 
3.1E-09 
4.0E-09 
3.0E-09 
1.2E-08 
2.4E-09 
2.4E-10 

Compound 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

Conc'n-Fruit (pCi/kg) 
6.06E-06 6.3E+00 
3.10E-06 3.2E+00 
1.15E-06 1.2E+00 
7.00E-07 7.3E-01 
5.54E-03 5.8E+03 
6.768-04 7.1E+02 
1.59E-05 1.7E+01 
1.238-03 I .3E+03 
3.62845 3.8E+01 

3.43E-05 3.6E+01 

7.54E-06 7.9E+00 

1.18E-04 1.2E+02 

7.508-05 7.8E+01 

= 
2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E- 10 
1 .OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 

Risk - 
1.8E-10 
7.1E-10 
2.7E-10 
1.7E-IO 
4.5E-06 
7.1E-08 
6.OE-IO 
1.7E-09 
2.1E-09 
I .6E-09 
6.1E-09 
1.3E-09 
1.3E-10 

lU-238 8.238-05 1.6E+02 2.8E-11 4.58-091 lU-238 8.23845 8.6E+01 2.8E-11 2.48-091 
Total Pathway: 8.7E-06 Total Pathway: 4.68-06 

Chen 
IngestiodVegetables 

Compound Conc'n-Vep. (rnp/k& - Inlake w 
Aroclor-1254 2788-06 3 1E-09 7.7E+00 

Arsenic l.OOE-04 1.IE-07 1.8E+00 
Aroclor-1260 7 15E-07 7.9E-IO 7 7E+00 

Benzo(a)anthracene 4.87845 54E-08 73E-01 
Benzo(a)pyrene 8.06E-05 898-08 7.3E+00 
Benzo(b)fluoranthen 5.27E-05 5.8E-08 7 3E-01 
Benzo(g. h. i)perylene 5 13E-05 5.7E-08 
Benzo(k)fluoranthen 631E-05 70E-08 7.3E-02 
Beryllium 960E-06 l.lE-08 43E+00 
Lead 2.268-04 2.5E-07 
Dibenzo(a.h)anthrac 161E-05 1.8E-08 73E+00 
Dieldrin 2 868-07 3.1E-10 16E+OI 
Indeno(l.2.3-cd)pyr SOSE-05 56E-08 7.3E-01 

TH-Tow1 3.1SE-04 3 SE-07 
Phenanlhrene 2.02E-05 2.28-08 

Risk 
2.4E-08 
6.1E-09 
1.9E-07 
3.9E-08 
6.5E-07 
4.2E-08 

- 

5.1E-09 
4.5E-08 

I .3E-07 
S.OE-09 
4.1E-08 

IngestiodFruit 
Compound Conc'n-Fruit (mplk& & 

Aroclor-1254 2.78E-06 1.6E-09 
Aroclor-1260 
Arsenic 1.00E-04 5.8E-08 

4.84845 2.8E-08 Benzo(a)anthracene 
Benm(a)pyrene 8.01E-05 4.78-08 
Benzo(b)fluoranthene 5.22E-05 3.0E-08 
Benzo(g.h.i)perylene 5.09E-05 3.0E-08 
Benzo(k)lluoranthene 6.30E-05 3.7E-08 
Beryllium 9.60E-06 5.68-09 
Lcad 2.268-04 1.3E-07 
Dibenzo(a.h)anthracen 1.60E-05 9.38-09 

Indene( 1.2.3-cd)pyren 5.02E-05 2.98-08 
Phenanthrene 1 ,978-05 1.1 E48 
TH-Total 3.158-04 1.8E-07 

7.15E-07 4.2E-10 

Dieldrin 2.86E-07 1.7E-10 

11 Risk 

wR&c 
7.7E+00 1.3E-08 
7.7E+00 3.28-09 
18E+00 I.0E-07 
7.3E-01 2.IE-08 

7.3E+00 3.46-07 
7.3E-01 228-08 

7.3E-02 2.78-09 
4.3E+00 2.4E-08 

7.3E+00 6.88-08 
1.6E+01 2.7E-09 
7.3E-01 2.1E-08 

Total Pathway: I .2E-06 Total Pathway: 6.2E-0' 

Total Rad + Chem 9.98-06 
FER\CRUZRI\ BQ\SVGOFFFD.XLr\6/5/94; 6:48 PM 9 

Total - 
5.lE-IO 
2.1E-09 
7.7E-10 
4.9E-10 
1.3E-05 
2.0E-07 
1.7E-09 
4.88-09 
6.1E-09 
4.68-09 
1.8E-08 
3.6E-09 
3.6E-10 . 
6.9E-09 

3.6E-08 
9.38-09 
3.0E-07 
6.0E-08 
9.9847 
6.5E-08 

7.88-09 
7.0E-08 

2.OE-07 
7.78-09 
6.2E-08 

Total Rad + Chem 5.28-061 F a d :  1.5E-051 



TABLE 8.3.6-3 
(continued) 

W 

NONt 
Radia 

IngestionNegetables 
compound 

cs-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 

I 1U-2351236 

Conch-Vea. (pCi/k& & RfDo 
6.1E-06 1.2E+01 
3.1E-06 6.1E+00 
1.2E-06 2.3E+00 

.5.5E-03 l . lE+04 
6.88-04 1.3E+03 . 

7.0E-07 1.4E+00 

1.6E-05 3.1E+01 
1.2E-03 2.4E+03 
3.7E-05 7.3E+01 
1.2E-04 2.3E+OZ 
3.4E-05 6.8E+01 
7.5E-05 1.5E+OZ 
7.5E-06 1.5E+01 

Hazard - 

U-238 8.2E-05 1.6E+OZ 
Total Pathway: 

Chen 
IngcstionNegetables 

Compound Conc’n-Vea. (malkp,) @ RfDo 
Aroclor- 1254 2.88-06 3.1E-09 
Ardor-1260 7 2 E M  7.9E-10 
Arsenic 1.0E-04 l.lE-07 3 OE-04 3.7E-0 
Benzo(a)anthracene 49E-05 54E-08 
Ben.m(a)pyrene 8 1E-05 8 9E-08 
Benzo(b)fluoranhene 5.38-05 58E-08 
Benzo(g.h.i)perylenc 5.1E-05 578-08 
Benzo(k)fluoranthene 638-05 70E-08 
Beryllium 96E-06 11E-08 5.0E-03 2 1E-0 
Lead 23E-04 2 5 E M  
Dibenzo(a,h)anthracen 1.6E-05 1.8E-08 
Dieldrin 298-07 3.lE-10 5.OE-05 63E-0 
Indene( I .2.3-cd)pyren 5.1E-05 5 6E-08 
Phenanthrene 2.0E-05 228-08 
TH-Total 3.2E-04 3 5E-07 

. .  

,. 
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Total Pathway: 3.8E-04 

Total Rad + Chem 3.8E-04 

RCINOGENIC HAZARD 

Compound 
cs-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

Conc’n-Fruit (pCi/k& Intake RfDo 
6.06E-06 6.3E+00 
3.10E-06 3.2E+00 
1.15E-06 1.2E+00 

5.54E-03 5.88+03 
7.00E-07 7.3E-01 

6.76E-04 7.1E+OZ 
1.59E-05 1.7E+01 
1.238-03 1.3E+03 
3.628-05 3.8E+01 
1.18E-04 1.2E+@2 
3.43845 3.6E+01 , 
7.50E-05 7.8E+01 
7.548-06 7.9E+00 

U-238 8.23E-05 8.6E+01 
Total Pathway: 

IngestionlFruit 
Compound Conc’n-Fruit ImalkgJ Intake RfDo 

Aroclor-1254 2.78E-06 1.6E-09 
Aroclor-1260 7.15E-07 4.2E-10 
Arsenic 1.00E-04 5.8E-08 3.0E-04 1.9E-04 
Benzo(a)anthracene 4.848-05 28E-08 
Benzo(a)pyrene 8.01E-05 4.7E-08 
Benzo@)fluoranthene 5.228-05 3.0E-08 
Benzo(g.h.i)perylene 5.09E-05 3.0E-08 
Benzo(k)fluoranthene 6.30E-05 3 7E-08 
Beryllium 9.60E-06 56E-09 5.0E-03 l.lE-06 
Lead 2.26E-04 13E-07 
Dibenzo(a,h)anthracen 1.60E-05 93E-09 

Indeno(l.2.3-cd)pyren S.OZE-05 2.9E-08 
Phenanthrene 1.978-05 l.lE-08 
TH-Total 3.15E-04 18E-07 

Dieldrin 2.868-07 1.7E-10 5.OE-05 3 3E-06 

Total Pathway. 2.0E-04 

phJ 

5.68-04 

3.2E-06 

9.68-06 

Total Rad + Chem 2.OE-041 Total: 5.7~-041 



TABLE B.3.6-3 
(conthud) 

CARCINOGENIC RISK 
OU2 WIDE HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

4.3 E48 

2.0E-08 
6.7E-10 

1.5E-07 
3.98-06 

Ingestion/Veg&les I I  Ingestion/Fruir 
Compound Conc'n-Veg. (PCilkgJ - Intake ~ i s k  I I Compound Conc'n-Fruit(pCi/kgJ & w Risk 

CS- 137 
N P-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 

2.8E-11 
9.91845 2.OE+02 2.2E-10 

2.2E- 10 
2.3E-10 
7.8E- 10 
1.OE-10 

2.828-04 5.6E+02 3.6E-11 
2.618-04 5.1E+02 1.3E-12 

5.5E-11 
1.3E-11 
1.7E-10 

4.81843 9.58+03 1.6E-11 
1.24E-01 2.5E+05 1.6E-11 

2.8E-11 
9.91E-05 1.OE+02 2.2E-10 2.38-08 

2.2E- 10 
2.3E-10 
7.8E-10 
1 .OE-10 

2.818-04 2.9E+02 3.6E-11 l.lE-08 
2.618-04 2.7E+02 1.3E-12 3.5E-10 

5.5E-11 
1.3E-11 
1.7E-10 

4.81E-03 5.OE+03 1.6E-11 8.0E-08 
1.24E-01 1.3E+05 1.6E-11 2.1E-06 

U-238 6.62E-03 1.3E+04 2.8E-11 3.6E-071 1U-238 6.628-03 6.9E+03 2.8E-11 1.9E-071 
Total Pathway: 4.5E-06 Total Pathway: 2.48-06 

. Compound Conc'n-Veg. (mglkgJ - Intake Risk 
Aroclor- 1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthen 
Beryllium 
Lead 
Dibenzo(a,h)anthrac 
Dieldrin 
Indeno(l.2.3-cd)pyr 
Phenanthrene 
TH-Total 
u-total 

7.7E+00 
7.7E+00 

6.31E-07 7.OE-10 1.8E+00 1.2E-09 
7,.3E-01 

7.3E-01 
7.3E+00 

7.3EM 
5.34848 5.9E-11 4.3E+00 2.5E-10 
1.03E-04 I.IE47 

7.3E+00 
' 1.6E+01 

7.3E-01 

4.89E-01 5.48-04 

I 
Total Pathway: 1.5E-0! 

IngestionlFruit 
Compound Conc'n-Fruit(mg/keJ & w Risk 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrenc 
Benzo(b)fluoranthene 
Benzo(g. h. i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a. h)anthracen 
Dieldrin 
Indeno(l.2.3-cd)pyren 
Phenanthrene 
TH-Total 
u-IOtal 

7.7E+00 
7.7E+00 

6.31EM 3.7E-10 1.8E+00 6.4E-10 
7.3E-01 

7.3E+00 
7.3E-01 

7.3EM 
5.34848 3.1E-11 4.3E+00 1.3E-10 
1.03E-04 6.0E-08 

7.3E+00 
1.6E+01 
7.3E-01 

4.898-01 2.9E-04 

Total Pathway: 7.8E-11 

Total 
Dust & Groundwater 

Total Affecld 

3.1E-08 
1 .OE-09 

5.1E-10 
6.6848 6.88-08 

7.7E-10 
4.9E- 10 
1.3E-05 
2.0E-07 
3.28-08 
5.8E-09 
6.1E-09 
4.68-09 
1.8E-08 
2.4E-07 
6.OE-06 
5.7847 

2.3E-07 
6.0E-06 
5.6E47 

1.9E-09 

3.9E-10 

3.68-08 
9.38-09 
3.0E-07 
6.0E-08 
9.9847 
6. 5E-08 

7.88-09 
7.0E-08 

Total Rad + Chem 4.5E-06 Total Rad + Chem 2.4E-06 Torul: 6.98-06 2.2845 
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TABLE B.3.6-3 
(continued) 

NONt 

IngestiodVegetables 
Compound Conc'n-VeE. (pCi/kgJ & RfDo 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

9.98-05 2.OE+02 

2.88-04 5.6E+02 
2.68-04 5.1E+02 

4.88-03 9.5E+03 
1.2E-01 2.5E+05 
6.6E-03 1.3E+04 

Total Pathway: 

IngestiodVegetables 
Comuound Conc'n-Vea. (malkgJ U RfDo Hazard 

Aroclor-1254 
Aroclor-1260 
Arsenic . 6.38-07 7.OE-10 3.0E-04 2.3E-Of 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Bem(g.h.i)perylene 
Benzo&)fluoranthene 

Lead 1.OE-04 l.lE-07 
Dibenzo(a,h)anthrawn 
Dieldrin 5 .OEM 
Indeno(l.2.3-cd)pyren 
Phenanthrene 
TH-Total 
u-total 4.9E-01 5.48-04 3.0E-04 1.8E+O( 

Beryllium 5.38-08 5.9E-11 5.0E-03 1.2E-01 

RCINOGENXC HAZARD 

. 
IngestiodFruit 

Compound Conc'n-Fruit(DCi/kd RfDo Hazard 
CS-137 
NP-237 9.91E-05 1.OE+02 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 2.818-04 2 9E+02 
TC-99 2.61E-04 2 7E+02 
TH-228 
TH-230 
TH-232 
U-234 4.81E-03 5.OE+03 

U-238 6.62E-03 6.9E+03 
U-2351236 1.24E-01 1.3E+05 

Total Pathway. 

631E-07 3.7E-IO 3 OE-04 1.2E-06 
Bem(a)anthracene 

Benzo(b)fluoranlhene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 

5.34E-08 3 1E-11 S.0E-03 62E-09 
103E-04 6.0E-08 

Dibenzo(a,h)anthracen 

Indeno(l.2.3-cd)pyren 
5.OE-05 

4.89E-01 2.98-04 3.0E-04 95E-01 

Total Palhway: 1.8E+00 Total Pathway: 9.5E-01 

Total Rad + Chem 1.8E+00 

FER\CRU2RI\ABQ\SVGOR.XLS\6/5/94: 6:48 PM 

Total 
Dust & Groundwater 

- Total AffeCted 

3.58-06 

1.8E-08 

5.78-04 

3.38-06 

9.6E-06 

Total Rad + Chem 9.5E-01) Toful: 2.7E+00 2 . 7 ~ + ~ 1  



TABLE B.3.6-4 
FUTCTRE, OFF-PROPERTY FARMER (PRIVATE OWNERSHIP) 

OU2 WIDE: GROUNDWATER 
CARCINOGENIC RISK 

I IneestiodGroundwater I I  InhalatiodGroundwater 

NP-237 
SR-90 
TC-99 
U-234 
U-2351236 ' 

U-238 

2.OE-02 9.88+02 2.2E-10 2.2E-07 
5.0E-02 2.5E+03 3.6E-I1 8.8E-08 
9.8E-01 4.88+04 1.3E-12 6.2E-08 

2.5E+01 1.2E+06 1.6E-11 2.0E-05 
1.4E+00 6.6E+04 1.6E-11 l.lE-06 
2.8E+01 1.4E+06 2.8E-11 3.8E-05 

Not applicable 

I 

Total Pathway: 6.0E-05 Total Pathway: 

t IngestiodGroundwater I I  InhaIatiodGroundwater 
Risk Compound Conc'n(ma/Ll intake ~ i s k  I I Compound - Intake - 

Arsenic 
Beryllium 
Lead 
u-total 

1.0E-07 2.7E-09 1.8E+00 4.8849 
1.0E-08 2.7E-10 4.3E+00 1.2E-09 
2.OE-05 5.5E-07 
I.OE-O1 2.7E-03 

Arsenic 
Beryllium 
Lead 
U-total 

1 .OE-08 
1 .OE-09 
2.1E-06 
1 .OE-02 

I I 1  1 
Total Pathway: 6.0E-09 Total Pathway: 

.Total Rad + Chem 6.0E-05 Total Rad + Chem 

\ 

FER\CRU ABQ\SGWOFRF.XLr\6/5/94; 6 : 4 9  Phi @ 



FER\CRUZRI\ABQ\SGWOFRF.XLS\6/5/94; 6:49 PM 

Arsenic 7.98-12 1.8E+00 1.4E-11 
Beryllium 7.9E- 13 

1.6E-09 
u-total 3.1E-08 

TABLE B.3.6-4 
(continued) 

CARCINOGENIC RISK 

Total Pathway: 

Chemical Risk 
Dermal Contact/Groundwater 

Total - 
2.2E-07 
8.8E-08 
6.2E-08 
2.0E-05 
l.lE-06 
3.8E-05 

4.8E-09 
1.2E-09 

For PAHs and Be dermal carcinogenic risk assumes 1X the oral carcinogenic risk. 

Total Rad + Chem 1 . 4 E - 1 1 ~ ~  



TABLE B.3.6-4 
(continued) 

NONCARCINOGEN1 

2.0E-02 9.8E+02 
5.OE-02 2.58+03 
9.8E-01 4.88+04 

2.5E+01 1.2E+06 
1.4E+00 6.6E+04 
2.8E+01 1.4E+06 

I 
Total Pathway: 

1.OE-08 2.7E-10 5.0E-03 5.58-08 
2.0E-05 5.5E-07 
1 .OE-01 2.7E-03 3.0E-03 9.1E-01 

Not applicable 

4 Total Pathway: 

Beryllium 1 .OE-09 
2.IE-06 Lead 

U-total 1 .OE-02 

I I I  I 
Total Pathway: 9.1E-01 Total Pathway: 

Total Rad + Chem Total Rad + Chem 9.1E-01 

FER\CRU2RI\ABQ\SGWOFRF.XLS\6/5/94; 6:49 PM e 



TABLE B.3.6-4 
(continued) 

I Not applicable 

NONCARCINOGENIC HAZARD 

Chemical Hazard 
Dermal ContacUGroundwater 

Arsenic 7.9E-12 2.98-04 2.88-08 
Beryllium 7.9E-13 5.OE-05 1.6E-08 
Lead 1.6E-09 
u-total 3.1E-08 1.5E-04 2.1E-04 

Compound - Intake RfD(derm) Hazard 
9.28-06 
7.1E-08 

9.1E-01 

Total - 

Total Pathway: 

I I 
Total Pathway: 2.1E-04 

Total Rad + Chem 2.1E-04- 
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TABLE B.3.6-5 
FUTURE, ON-PROPERTY FARMER (RMJ3 VALUES) 

OU2 WIDE: SURFACE SOL 
Carcinogenic Risk 

PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.28-05 4.9E+00 
2.8845 3.2E+00 
l.lE-02 1.3E+03 
1.4E-03 1.6E+02 
5.8E-04 6.7E+01 
5.1E-02 5.9E+03 
1.6E-03 1.8E+02 
4.9843 5.78+02 
1.4E-03 1.7E+02 
3.1E-03 3.6E+02 
3.2E-04 3.7E+01 
3.4E-03 3.9E+02 

3.9E48 
3.8E-08 
7.0E-09 
6.9E-10 
6.2E-11 
8.3E-12 
7.8E-08 
2.9E-08 
l.lE-07 
2.6E-08 
2.5E-08 
5.2E-08 

Total Pathway: 8.9E-05 

0.12 
0.08 

30.80 
3.88 
1.60 
142 

4.41 
13.80 
3.99 
8.66 
0.89 
9.31 - 

5.1E+02 2.2E-10 
3.48+02 2.3E-10 
1.4E+05 7.8E-10 
1.7E+04 I .OE-10 
7.1E+03 3.6E-11 
6.38+05 1.3E-12 
1.9E+04 5.5E-11 
6.1E+04 1.3E-11 
1.8E+04 1.7E-10 
3.8E+04 1.6E-11 
3.9E+03 1.6E-11 
4.1E+04 2.8E-11 

Total Pathway: 

l.lE-07 
7.7848 
l.lE-04 
1.7E-06 
2.5847 
8.1E-07 
l.lE-06 
7.9E-07 
3.0E-06 
6.1E-07 
6.3848 I l.lE-06 1.2E-04 

IAroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h. i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indene( 1.2.3cd)pyrene 
Phenanthrene 
TH-Total 

1.868-08 1.2E-09 
2.738-06 1.8E-07 1.5E+01 2.7846 
1.96E-06 1.3E-07 6.1E-01 7.7E-08 
3.36E-06 2.2E-07 6.1E+00 1.3E-06 
2.21E-06 1.4E-07 6.1E-01 8.7E-08 
2.21E-06 1.4E-07 
2.618-06 1.7E-07 6.1E-02 1.OE-08 
3.44847 2.28-08 8.4E+00 1.9E-07 
8.86E-06 5.7E-07 
6.81E-07 4.4E-08 6.1E+00 2.7E-07 

2.14846 1.4E-07 6.1E-01 8.5E-08 
8.21E-07 5.3E-08 
1.32E-05 8.6E-07 

3.57509 2.3E-10 1.6E+01 3.7E-09 

I 
Total Pathway: 4.7846 

Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 

0.05 
7.27 
5 S O  
9.40 
6.20 
6.20 
7.30 
0.94 

24.58 
1.90 
0.01 
6.00 
2.30 

36.70 

1.3E-07 
1.8E-05 
1.4E-05 
2.3E-05 
1 SE-05 
1 SE-05 
1.8E-05 
2.3846 
6.1E-05 
4.7E-06 
2.5E-08 
1 SE-05 
5.7E-06 
9.0E-05 

7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3E-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

9.9847 
3.1E-05 
9.9E-06 
1.7E-04 
l.lE-05 

1.3E-06 
1 .OE-05 

3.4E-05 
3.9E-07 
1.1E-05 

I I 
Total Pathway: 2.8E-04 

Total Rad + Chem 9.4E-05 Total Rad + Chem 4.0E-04 
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TABLE B.3.6-5 
(continued) 

Not applicable 

Total Pathway: 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 

l.lE-05 

l.OE+Ol 4.3E-06 
l.OE+Ol 2.5E-06 
1.8E+00 l.lE-06 

9.9E-06 
1.7E-04 
l.lE-05 

1.3E-06 
1 .OE-05 

3.4E-05 
1.6E+01 7.6E-07 

4.2E-07 
2.5E-07 
5.7E-07 

1 SE-04 

7.4E-07 
1.9E-05 

4.7E-08 

5.4E-05 
2.9E-05 

I I 
Total Pathway: 2.6E-04 

wic Risk 

'3-137 2 1E+01 2.0E-06 
NP-237 8.9E+00 4.3E-07 
PU-238 4.8E+00 2 8E-11 
PU-239124 3.2E+00 2.7E-11 
RA-226 1 3E+03 6 OE-06 
RA-228 16E+02 2.9E-06 
SR-90 6 6E+01 
TC-99 5.9E+03 6.OE-13 
TH-228 1.8E +02 5.6E-06 
TH-230 5.7E+02 5.4E-ll 
TH-232 1.7E+02 8.5E-06 
U-234 3.6E+02 3 OE-11 
U-2351236 3.7E+01 2.4E-07 
U-238 3.9E+02 3.6E-08 

Total Pathway: 

4.1E-05 
3.8E-06 
1.3E-10 
8.5E-11 
7.7E-03 
4.7E-04 

3 SE-09 
1 .OE-03 
3.1E-08 
1.4E-03 
l.lE-08 
8.8E-06 
1.4E-05 

1 .1E-02 

External RadiatiodSoil 
:ompound intake Risk 

Not applicable 

For PAHs and Be, dermal carcinogenic risks assumes IX the oral carcinogenic risk. 
Total Rad + Chem 2.6E-04 

4.2E-05 
4.3E-06 
3 .OE-07 
2.0E-07 
7.8E-03 
4.7E-04 
2.6E-07 
8.7E-07 
1 .OE-03 
1.7E-05 
1.4E-03 
1 .OE-05 
9.8E-06 
3.5845 

6.0E-06 
3.5E-06 
3.5E-05 
2.0E-05 
3.4E-04 
2.2E-05 

2.6E-06 
2.OE-05 

6.9E-05 
1.2E-06 
2.2E-05 

Total Pathway: 
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TABLE 8.3.6-5 
(continued) 

Non-carcinogenic Risk 

cs-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.798-04 2.1E+01 
8.38845 9.7E+00 
4.24E-05 4.9E+00 
2.75E-05 3.2E+00 
l.10E-02 1.3E+03 
1.39E-03 1.6E+02 
5.77E-04 6.7E+01 
5.07E-02 5.9E+03 
1.58E-03 I .8E+02 
4.94843 5.78+02 
1.43E-03 1.7E+02 
3'.11E-03 3.68+02 
3.18E-04 3.7E+01 
3.35E-03 3.9E+02 

Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indene( 1.2.3cd)pyrene 
Phenanthrene 
TH-Total 

1.86E-08 
2.738-06 
1.96E-06 
3.36846 
2.2 1 E-06 
2.21E-06 
2.61 E 4 6  
3.44E-07 
8.86E-06 
6.81847 
3.57E-09 
2.148-06 
8.21E-07 
1.32E-05 

Total Pathway: 

1.2E-09 
1.8E-07 
1.3E-07 
2.2E-07 
1.4E-07 
1.4E-07 
1.7E-07 
2.2E-08 
5.7E-07 
4.4848 

1.4E-07 
5.3E-08 
8.6847 

2.3E-10 

NP-237 0.21 9.4E+02 
PU-238 0.12 5.1E+O2 
PU-239R40 0.08 3.48+02 
RA-226 30.80 1.4E+05 
RA-228 3.88 1.7E+04 
SR-90 1.60 7.1E+03 
TC-99 142.00 6.3E+O5 
TH-228 4.41 1.9E+04 
TH-230 13.80 6.1E+04 
TH-232 3.99 1.8E+04 
U-234 8.66 3.8E+04 
U-2351236 0.89 3.9E+03 
U-238 9.31 4.1E+04 

Total Pathway: 

3.18E-08 2.1E-09 0.09 2.2E-07 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 

Dibenzo(a,h)anthracene 

Indeno(l.2.3cd)pyrene 

0.05 1.3E-07 
7.27 1.8E-05 
5.50 1.4E-05 
9.40 2.3E-05 
6.20 1.5E-05 
6.20 1.5E-05 
7.30 1.8E-05 
0.94 2.3E-06 

24.58 6.1E-05 
1.90 4.7E-06 
0.01 2.5E-08 
6.00 1.5E-05 
2.30 5.7E-06 

36.70 9.OE-05 

3.0E-04 6.OE-02 

5.0E-03 4.6844 

5.OE-05 4.9E-04 

I I 
Total Pathway: 

1 

Total Pathway: 6.1 E-02 

Total Rad + Chem Total Rad + Chem 6.1E-02 
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5d 
z U U 

4 
4 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

TABLE B.3.6-5 
(continued) 

Aroclor-1260 2.5E-07 
Arsenic 5.7E-07 2.9E-04 2.0E-0 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h,i)perylene 1 SE-04 
Benzo(k)fluoranthene 
Beryllium 7.4E-07 5.0E-05 1.5E-0 
Lead 1.9E-05 
Dibenzo(a,h)anthracene 
Dieldrin . 4.7E-08 5.OE-05 9.5E-08 
Indeno(l,2,3-~d)pyrene 
Phenanthrene 5.4E-05 
TH-Total 2.9E-05 

Not applicable 

4.2E-07 

Total Rad + Chem . 1.8E-02 

FER\CRUZRI\ABQ\SFSLONRF.XLS\6/5/94; 650 PM 

zogenic Risk 

8.9E + 00 
4.8E+00 
3.2E+00 
1.3E+03 
1.6E+02 
6.6E+01 
5.9E +03 
1.8E+02 
5.7E + 02 
1.7E+02 
3.6E+02 
3.7E+01 
3.9E+02 

I 
Total Pathway: 

Comuound Intake RfD(o) Hazard 

Not applicable 

Total Pathway: 

\ 

- Total 

6.28-02 

1 SE-02 

1.4E-03 



FUTURE OKPR 
OU2WLDE: BE 

C 

6 47E-02 1.2E+02 2 2E-10 2 6E-08 
3.03E-05 5.6E-02 2.2E-I0 1.2E-11 
1998-05 3 6E-02 2.3E-10 8.4E-12 

962E+00 18E+04 78E-10 14E-05 
1 19E+00 2 2E+03 1 OE-10 2 2E-07 
6 00E+01 l.lE+05 3 6E-11 4 OE-06 
5 74E+05 1 1E+09 1.3E-12 I4E-03 

1 40E-02 2 6E+01 5.5E-11 1 4E-09 
449E-02 8.3E+01 13E-11 1 1E-09 
130E-02 2 4E+01 17E-IO 4 1E-09 

1 60E+00 2.9E+03 1.6E-11 4 7E-08 
1 64E-01 3 OE+02 1 6E-11 4 8E-09 

1 72E+00 3 2E+03 2 8E-11 8 9E-08 

TABLE B.3.6-6 
IPERTY FARMER (RME VALUES) 
5F AND MILK (Dum AFFECTED) 
.RCINOGENIC RISK 

1.57E+01 1.2E+05 2. 
NP-237 5.88E-03 4.3E+01 2.2E-10 9.5E-09 
PU-238 6.06E-06 4.58-02 2.2E-10 9.88-12 
PU-2391240 3.97E-06 2.9E-02 2.3E-10 6.78-12 
iRA-226 1.73E+01 1.3E+O5 7.8E-10 9.9E-05 
RA-228 2.16E+00 1.6E+04 1.OE-10 1.6E-06 
SR-90 3.00E+02 2.2E+06 3.6E-1 I 7.98-05 
iTC-99 6.758+05 5.OE+09 1.3E-12 6.5E-03 
TH-228 1.19E-02 8.7E+01 5.5E-11 4.8E-09 
TH-230 3.74E-02 2.8E+02 1.3E-11 3.68-09 
TH-232 

4.80E+00 3.58+04 1.6E-11 5.6E-07 
4.92E-01 3.6E+03 1.6E-11 5.8E-08 

Total Pathway: 6.6E-03 . 

IngestiodBeef 
Compound Conc'n in Beef (malkQ Intake m Risk 

Aroclor-1254 2.71E-03 2.8E-06 7.7E+00 2 . G 5  

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g, h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l,2,3cd)pyrene 
Phenanthrene 
TH-Total 

Ar~~lor-1260 1.18E-02 1.2E-05 
3.63E-02 3.7E-05 
9.59E-02 9.88-05 
3.17E-01 3.3844 
2.15E-01 2.2E-04 

1.65E+00 1.7E-03 
9.05E-01 9.3E-04 
9.42E-04 9.7E-07 
5.93E-03 6.1E-06 
2.35E-01 2.4E-04 
3.99E-06 4.1E-09 
4.57E-01 4.7E-04 
1.00E-02 1 . O E 4  
1.19E-04 1.2E-07 

7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3E-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

9.3E-05 
6.5E-05 
7.2E-05 
2.4E-03 
1.6E-04 

6.8E-05 
4.2E-06 

I AE-03 
6.6E-08 
3.4E-04 

1 I 
Total Pathway: 5.0E-03 

Total Rad + Chem 6.4E-03 

Conc'n inMilk (man) .Intake 
8.58E-04 3.5E-06 7.7E+00 2.7E-05 

AroClOr- 1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l,2,3cd)pyrene 
Phenanthrene 
TH-Total 

'3.72E-03 
1.09E-03 
3.04E-02 

. I  .01E-01 
6.84E-02 
5.24E-01 
2.87E-01 
8.48E-07 
4.94E-03 
7.458-02 
1.26E-06 
1.45E-01 
3.22E-03 
9.95E-05 

1 SE-05 
4.5E-06 
1.3E-04 
4.1E-04 
2.8844 
2.2E-03 
1.2E-03 
3.5E-09 
2.0E-05 
3.1E-04 
5.2E-09 
6.0E-04 
1.3E-05 
4.1E-07 

7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3E-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

1.2E-04 
7.88-06 
9.1E-05 
3 .OE-03 
2.1E-04 

8.6E-05 
1 SE-08 

2.2843 
8.38-08 
4.4844 

C 
Total Pathway: 6.2E-0): 

Total 

5.5E-06 
3.6848 

- 

2.2E-11 
1 SE-11 
l.lE-04 
1.8E-06 
8.38-05 
7.88-03 
6.2E-09 
4.6E-09 
1.8E-08 
6.1E-07 
6.3E-08 
1.2E-06 

4.9E-05 
2.1E-04 
7.3E-05 
1.6E-04 
5.4E-03 
3.7844 

1 SE-04 
4.28-06 

4.0E-03 \ 

1 SE-07 
7.8E-04 

- 0  
,N 
gch 

Total Rad + Chem 1.3E-02 m z  
r 
z > 
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'0  
TABLE B.3.6-6 

(continued) 

NONCARCXNOGENXC HAZARD 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236, 
U-238 

4.5E+01 8.2E+04 
6.5E-02 1.2E+02 . 
3.0E-05 5.6E-032 
2.0E-05 3.6E-02 

9.6E+00 1.8E+04 
1.2E+OO 2.2E+03 
6.OE+01 1.1E+O5 
5.7E+05 l.lE+09 

1.4E-02 2.6E+01 
4.58-02 8.3E+01 

1.6E+00 2.9E+03 
1.6E-01 3.OE+02 

1.7E+00 3.2E+03 

1.3E-02 2.4E+01 

I 
Total Pathway: 

cs-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 

TH-232 

U-2351236 

TH-230 

U-234 

U-238 

1.57E+01 
5.88E-03 
6.06E-06 
3.97E-06 

1.73E+01 
2.16E +00 
3 .WE +02 
6.75E+05 

1.19E-02 
3.74E-02 
1.08E-02 

4.80E+00 
4.92E-01 

5.17E +00 

1.2E+05 
4.3E+01 

4.58-02 
2.9E-02 

1.3E+05 
1.6E+04 
2.2E+06 
5.OE+09 
8.7E+01 
2.8E+02 
8.OE+01 
3.5E+04 
3.6E+03 
3.8E+04 

chemical Ha 
Ingestion5eef 

Compound Conc'n in Beef(mg/k,Q Rfi)o Hazard 

Total Pathway: 

ArocIor-1254 ' 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g, h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l,2,3d)pyrene 
Phenanthrene 
TH-Total 

2.7E-03 
1.2E-02 
3.6E-02 
9.6E-02 
3.2E-01 
2.2E-01 

1.7E+00 
9.1E-01 
9.4E-04 
5.9E-03 
2.3E-01 
4.0E-06 
4.6E-01 
1 .OE-02 
1.2E-04 

2.8E-06 
1.2E-05 
3.7E-05 3.0E-04 
9.8E45 
3.3E-04 
2.2E-04 
1.7E-03 
9.3E-04 
9.7E-07 5.0E-03 
6.1E-06 
2.4E-04 
4.1E-09 5.OE-05 , 
4.7E-04 
1 .OE-05 
1.2E-07 

1.2E-0 

1.9E-0 

8.2E-0 

I 
Total Pathway: 1.2E-0 

Total Rad + Chem 1.2E-01 

Ineestion/Milk - 
Compound Conc'n in Milk ( m a n )  Intake RtD(o) Hazard 

4roclor-1254 8.6E-04 3.5E-06 
4roclor-1260 
4rsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Lndeno( 1 ,Z ,3d)pyrene 
Phenanthrene 
M-Total 

3.7E-03 
l.lE-03 
3.0E-02 
1 .OE-01 
6.8E-02 
5.2E-01 
2.9E-01 
8.5E-07 
4.9E-03 
7.4E-02 
1.3E-06 
1 SE-01 
3.2E-03 
1 .OE-04 

1 5e-05 
4.5E-06 3.0E-04 1 SE-02 
1.3E-04 
4.1E-04 
2.8E-04 
2.2E-03 
1.2E-03 
3.5E-09 5.0E-03 7.0E-07 
2.0E-05 
3.1E-04 
5.2E-09 , 5.OE-05 1.0E-04 
6.0E-04 
1.3E-05 
4.1E-07 

Total Pathway: 1 SE-0: 

1.4E-01 

1.9E-04 

1.9E-04 

zb. 

F 
m z  

Total Rad + Chem 1.5E-02 2 4  

a 
a 
0 
aaJf 
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TABLE B.3.64 
(conthued) 

OU2 WIDE BEEF AND MILK (GROUNDWATER AFFECTED) 

NP-237 3.41E-04 6.3E-01 2.2E-10 1.4E-10 
PU-238 F 2.2E-10 
PU-2391240 2.3E-IO 
RA-226 7.8E- 10 
RA-228 1.OE-10 
SR-90 5.84E-03 l.lE+Ol 3.6E-11 3.9E-10 
TC-99 9.438-02 1.7E+02 1.3E-I2 2.3E-IO 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 1.06E-01 2.OE+02 1.6E-11 3.1E-09 
U-2351236 2.748+01 5.OE+04 1.6E-1 I 8.OE-07 
U-238 1.46E+00 2.78+03 2.8E-11 7.5E-08 

CllRCINOGENIC RISK 

NP-237 3.19E-05 2.3E-01 2.2E-10 5.2E-11 
PU-238 2.2E-10 
PU-239/240 2.3E-10 
RA-226 7.8E-10 
RA-228 I.OE-IO 
SR-90 2.96E-02 2.2E+02 3.6E-11 7.8E-09 
TC-99 1.14E-01 8.48+02 1.3E-12 l.lE-09 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 3.30E-01 2.4E+03 1.6E-11 3.98-08 
U-239236 8.498+01 6.2E+05 1.6E-11 l.0E-05 
U-238 4.538+00 3.38+04 2.8E-11 9.38-07 

18E+00 
Benzo(a)anthracene 7 3E-01 

7 3E+00 
Benzo(b)fluoranhene 7 3E-01 
Bemo(g.h,i)perylene 
Benzo(k)fluoranthene 7 3502  

4 3E+00 

Dibenzo(a.h)anthracene 7 3E+W 
16E+Ol 

Indene( I .2.3-cd)pyrene 7 3E-01 

1 32E-04 1 4E-07 

3 31E-03 3 4E-06 

Total Pathway: 

Total Rad + Chem 8.88-07 

IngestionlMilk 
Conc'n-Milk (ma/L) intake & ComDound 

Aroclor-1254 7.7E+W 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indene( I .2.3-cd)pyrene 
Phenanthrene 
TH-Total 
U-total 

7.7E+00 
1.8E+00 
7.3E-01 

7.38+00 
7.3E-01 

7.3E-02 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

1.13E-04 4.78-07 

1.08E-03 4.5E-06 

Total Pathway: 

Total 
Dust 81 Groundwater 

Total mected 

5.58-06 
1.98-10 3.6E-08 

2.2E-11 
1.5E-11 
l.lE-04 
1 AE-06 

8.2E-09 8.3E-05 
1.3E-09 7.88-03 

6.28-09 
4.68-09 
I .8E-08 

4.2E-08 6.5E-07 
1.lE-0S 1.1E-05 
1 .OE-06 2.28-06 

4.98-05 
2.1E-04 
7.3E-05 
I .6E-04 
5.4E-03 
3.7E-04 

4.28-06 

4.OE-03 
I .5E-07 
7.8E-04 

Total Rad + Chem 1.IE-OS Total: I.2E-OS 1.9E- LZ 
s z  
:: Z 
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TABLE B.3.6-6 
(continued) 

OU2 WIDE: BEEF AND MILK (GROUNDWATER AFFECTED) 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l,2.3-cd)pyrene 
Phenanthrene 
TH-Total . 
U-total 

NONCA 

NP-237 3.4E-04 6.3E-01 
PU-238 
PU-2391240 
FA-226 
FA-228 
SR-90 5.8803 j . lE+OI 
Tc-99 9.48-02 1.7E+02 

TH-230 

U-234 l.lE-01 2.OE+02 
U-2351236 2.7E+01 5.OE+04 
U-238 1.5E+00 2.7E+03 

TH-228 

TH-232 

Total Pathway: 

'INOGENIC HAZARD 

3.198-05 2.3E-01 
r 

2.96E-02 2.2E + 02 
1.14E-01 8.48+02 

3.OE-04 

5.OE-03 
1.3E-04 1.4E-07 

5.OE-05 

3.38-03 3.4E-06 3.OE-03 1.1E-0 

1 
Total Pathway: 1.1 E-0 

Aroclor- 1260 
Arsenic 3.OE-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g , h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 
U-total l.lE-03 4.58-06 3.OE-03 1.5E-03 

Total Pathway: 1.5E-0 

5.OE-03 
l.lE,04 4.7E-07 

5.OE-05 

Total 
Dust 81 Groundwater 

- Total Mected 

1.4E-01 

I .9E-04 

I .9E-04 

2.6E-03 2.6E-03 

Total Rad + C h m  1 . 1  E-03 Total Rad + Chem 1.5E-03) Total: 2.E-m I . 4 G  

FER\CRUZRI\ABQ\SBFOM,XLS\6/6/94: I I :OS PM 



TABLE B.3.6-7 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

OU2 WIDE HOME GROWN PRODUCE (DUST AFFECTED) 
CARCINOGENIC RISK 

$3 ..a 
P :a 
Q=J 

8J 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 

U-2351236 
U-234 

3.58-07 
4 .OEM 
9.7E-10 
6.6E-10 
3.0E-05 
4.9E-07 
1.2E-05 
2.3E-04 
1.7E-08 
1.3E-08 
4.9E-08 
4.7E-07 
4.8E-08 

6.418-03 1.3E+W 
9.168-04 1.8E+03 
2.238-06 4.4E+00 
3.468-06 2.9E+00 
1.98842 3.98+04 
2.498-03 4.9E+03 
1.71E-01 3.4E+05 

9.12E+01 1.8E+08 
1.60E-04 3.2E+02 
5.02E-04 9.9E+02 
1.458-04 2.9E+02 
1.48842 2.98+04- 
1.528-03 3.OE+03 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 

6.40843 
9.168-04 
2.238-06 
1.46E-06 
1.98EM 
2.478-03 
1.71E-01 

9.12E+01 
1.568-04 
5.02E-04 
1.458-04 
1.48EM 
1 S2E-03 

6.7E + 03 
9.6E+02 
2.3E+00 
1.5E+00 
2.1E+04 
2.68+03 
1.8E+05 
9 .SE + 07 
1.6E+02 
5.2E+02 
1.5E+02 
ISE+04 
1.6E +03 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 

1.9E-07 
2.1E-07 
5.1E-10 
3.5E-10 
1.6E-05 
2.6E-07 
6.48-06 
1.2E-04 
8.9E-09 
6.88-09 
2.6E-08 
2.5E-07 
2.58-08 

U-238 1.59EM 3.1E+W 2.8E-11 8.8E-071 lU-238 1.59842 1.7E+04 2.8E-11 4.78-07 
Total Pathyay: 2.88-04 Total Pathway: l.SE-04 

Cheml 
IngatiodVegcfabls 

Compound Conc'n-Veg. (mn1kgJ - Intake Risk 
ArWlor-1254 
Armlor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Bern@. h.i)perylene 
Benzo(k)fluoranthcne 
Beryllium 
Lead 
Dibenzo(a.h)anthracen 
Dieldrin 
Indene( 1.2.3-capyren 
Phenanthrene 
TH-Total 

4.83E-04 5.38-07 
6.38845 7.0E-08 
1.87EM 2.1E-05 
4.88EM 5.48-05 
4.64EM 5.1E-05 
2.98E-02 3.38-05 
6.80843 7.58-06 
1.358-02 1.5E-05 . 
6.058-04 6.7E-07 
6.41EM 7.1E-05 
3.508-03 3.9E-06 
9.358-03 1 .OE-05 
1 S6E-02 1.7E-05 
8.708-02 9.68-05 
1.348-03 1 SE-06 

7.7E+00 
7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3EM 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

4.1E-06 
5.4E-07 
3.68-05 
3.9E-05 
3.7E-04 
2.4E-05 

l.lE-06 
2.98-06 

2.88-05 
1.6E-04 
1.3E-05 

Rek 
IngestiodFruit 

Compound Conc'n-Fruit (mglkg) 
Aroclor-1254 4 838-04 2.8E-07 
Ardor-1260 6.388-05 3.7E-08 
Arsenic 1 8 7 E M  1.1E-05 
Benzo(a)anthracene 4.84EM 2.8E-05 
Benzo(a)pyrene 4 61E-02 2.7E-05 
Benzo(b)fluoranthene 2.%EM 17E-05 
Benzo(g.h. i)perylene 6.75E-03 3.9E-06 
Benzo(k)fluoranthcnc 1.34EM 7 8E-06 
Beryllium 6OSE-04 3.5E-07 
L a d  6 4 1 E M  37E-05 
Dibenzo(a.h)anthracen 349E-03 20E-06 
Dieldrin 9358-03 55E-06 
lndcno(l.2.3-cd)pyrcn 1.55EM 9.1E-06 
Phenanthrene 8 4 8 E M  4 9E-05 
TH-Total 1.348-03 7.8E-07 

- R i s k  
7.7E+00 2.28-06 
7.7E+00 2.9E-07 
1.8E+00 1.9E-05 
7.3E-01 2.1E-05 

7.3E+00 2.0E-04 
7.3E-01 1.3E-05 

7.3EM 5.7E-07 
4.3E+00 1SE-06 

7.3E+00 1.5E-05 
1.6E+01 8.78-05 
7.3E-01 6.68-06 

... ~~ 

Total Pathway: 6.98-04 Total Pathway: ' 3.68-04 

Total Rad + Chem 9.7E-04 

Total 

5.4E-07 
6.1E-07 
1 SE-09 
1 .OE-09 
4.6E-05 
7.5E-07 
1.9E-05 
3.6E-04 
2.6E-08 
2 .OE-08 
7.48-08 
7.1E-07 
7.3E-08 
1.3E-06 

6.3E-06 
8.38-07 
5.SE-05 
6.0E-05 
5.78-04 
3.78-05 

1.7E-06 
4.4E-06 v E g  
4.3E-05 , w  
2.5E-04 -21 
1.9E-05 z 

% &  

F 

Total Rad + Chcm S . l E - 0 4 W I  
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TABLE B.3.6-7 

(continued) 

. r I 

NONCARCINOGENIC HAZARD 

IngestionIVegetables 
Compound Conc'n-Veg. (pCi/kg) Intake RfDo Hazard 

cs-137 6.48-03 1.3E+04 
NP-237 9.2E-04 1.8E+03 
PU-238 2.28-06 4.4E+00 
PU-2391240 1.5E-06 2.9E+00 
RA-226 . 2.0E-02 3.9E+04 
RA-228 2.5E-03 4.98+03 
SR-90 1.7E-01 3.48+05 
TC-99 9.1E+01 1.8E+08 
TH-228 . 1.6E-04 3.28+02 
TH-230 5.OE-04 9.9E+02 
TH-232 1.5E-04 2.9E+02 
U-234 1.5E-02 2.98+04 
U-2351236 1.5E-03 3.OE+03 
U-238 . 1.6E-02 3.1E+04 

Total Pathway: 

R Hazard 
IngestiodFruic 

Compound Conc'n-Fruit (pCi/ka) & RfDo 
CS-137 640E-03 67E+03 

PU-238 223E-06 23E+00 
NP-237 9 16E-04 96E+02 

PU-2391240 l.46E-06 1 .5E+00  
RA-226 l.98E-02 2.1E+04 
RA-228 2 478-03 2 6E+03 
SR-90 1.71E-01 1.8E+05 
TC-99 9.12E+01 9.58+07 
TH-228 1.568-04 16E+02 
TH-230 5028-04 5.2E+02 

U-234 1 48EM I.SEt04 
U-2351236 1.52843 1.6E+03 

TH-232 1458-04 1SE+02 

U-238 I.59EM 17E+04 
Total Pathway 

IngestiodVegetables 
Compound Conc'n-Veg. (mg/kgJ EtD(o) Hazard 

Ardor-1254 48E-04 5 3 E M  
1 Aroclor- 1260 64E-05 7.0E-08 
Arsenic 1.9E-02 2.1E-05 30E-04 69E-0 
Benzo(a)anthracene 4.9E-02 5.48-05 
Benzo(a)pyrene 4.68-02 5 IE-05 
Benzo@)fluoranthene 30E-02 3.3E-05 
'Benzok. h. i)perylene 688-03 75E-06 
Benzo(k)fluoranthene 13E-02 15E-05 
Beryllium 60E-04 678-07 S.0E-03 I3E-0 
Lead 6 4 E M  7.1E-05 
Dibenzo(a.h)anlhracen 3SE-03 3.98-06 
Dieldrin 9.48-03 1.OE-05 5 OE-05 2 1E-0 
Indeno(l.2.3-cd)pyren 16E-02 17E-05 
Phenanthrene 8 7 E M  96E-05 

I 

IngestionIFruit 
Compound Conc'n-Fruitfmglkg) Rfi)o Hazard 

Aroclor-1254 4.83E-04 2.8E-07 
Aroclor-1260 6.38E-05 3.78-08 
Arsenic 1.87E-02 1.1E-05 3.0E-04 3.6E-02 
Benzo(a)anthracene 4.848-02 2.8E-05 
Benzo(a)pyrene 4.61E-02 2.7E-0.5 I 

Benzo@)fluoranthene 2.96E-02 1.7E-05 
Bern&, h , i)pery lene 6.75843 3.9E-06 
Benzo(k)fluoranthene 1.34E-02 7.8E-06 
Beryllium 6.058-04 3.5E-07 5.0E-03 7.1E-05 
Lead 6.418-02 3.7E-05 
Dibenzo(a,h)anthracen 3.498-03 2.0E-06 
Dieldrin 9.35E-03 5.58-06 5.OE-05 l.lE-01 
Indeno(l.2.3-cd)pyren 1.55E-02 9.1E-06 
Phenanthrene 8.48E-02 4.98-05 

TH-Total 1.3E-03 1.5E-06 TH-Total 1.34E-03 7.88-07 

Total Pathway: 2.7E-01 Total Pathway: 1.5E-01 

Total Rad + Chem 2.7E-01 
FER\CRUZRI\ABQ\SVGONRFD.XLr\6/5/94; 653 PM 

Total - 

I .OE-01 

2.0E-04 

3.2E-01 

Total Rad + Chem 1.5E-01 Total: 4.2E-01 



. TABLE B.3. 
(continued) 

OU2 WIDE HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

9 41E-05 1 9E+02 

152E-04 16E+02 36E-11 57E-09 
141E-04 1 5E+OZ 13E-12 19E-10 

Total Pathway 8 OE-05 Total Pathway 4 2E-05 

IngestiodVegetables 
Compound Conc'n-Veg. (mg/k& - Intake Risk 

Aroclor-1254 
Aroclor-I260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranlhen 
Benzo(g, h , i)pery lene 
Benzo(k)fluoranthen 
Beryllium 
Lead 
Dibenzo(a.h)anthrac 
Dieldrin 
Indeno(l.2.3cd)pyr 
Phenanthrene 
TH-Total 
u-total 

7.7E+00 
7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3~-01 

7.38-02 
4.3E+00 

7.3E+00 
7.39E-03 8.1E-06 

1.6E+01 
7.3E-01 

8.828+00 9.7843 

7.7E+00 
18E+00 

Benzo(a)anthracene 7 3E-01 
7 3E+00 

Benzo@)fluoranthene 7 3E-01 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthenc 7 3E-02 

4.3E+00 

Dibcnzo(a. h)anthraccn 7 3E+00 
7.398-03 43E-06 

1.6E+01 
Indeno(l.2.3-cd)pyren 7.3E-01 

882E+00 5 lE-03 

Total 
Dust & Groundwater 

Affected 

I .7E-08 
5.5E-10 

4.3EM 
l.lE-04 
1 .OE-05 

5.4E-07 
6.2848 6.18-07 

I SE-09 
1 .OE-09 
4.6845 
7.5EM 
1.9E-05 
3.68-04 
2.68-08 
2.0E-08 
7.4E-08 
I.IE-06 
l.lE-04 
1.2E-05 

6.3E-06 
8.3847 
5.5E-05 
6.0E-05 
5.7E-04 . 
3.7E-05 

I .7E-06 
4.4E-06 

4.38-05 
2.5E-04 
I .9E-05 

Total Pathway: Total Pathway: 

Total Rad + Chem 8.0E-05 Total Rad + Chem 4.28-05 Total: 1.2E-04 1.6E-03 
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NONt 
Radial 

IngestiodVegetables 
Compound Conc'n-Veg (pCdkd - Rfi)o 

CS-137 
NP-237 94E-05 1.9E+02 

PU-239/240 
PU-238 

RA-226 
RA-228 
SR-90 15E-04 30E+02 
TC-99 14E-04 28E+02 
TH-228 
TH-230 
TH-232 
U-2!4 8.98-03 18E+04 
U-2351236 23E+00 4.5E+06 
U-238 1.2E-01 2.4E+05 

Total Pathway 

I Chem 
IngestiodVegetables 

Compound Conch-VeE. (mg/kd & RfDo 
Aroclor- 1254 
Aroclor-1260 
Arsenic 3.0E-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Be-, h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium S.OE-03 
Lead 7.48-03 8.1E-06 
Dibenzo(a.h)anthracen 
Dieldrin 5.OE-05 
Indeno(l.2.3-cd)pyren 
Phenanthrene 

u-total 8.8E+00 9.7E-03 3.0E-03 3.2E+O( 
TH-Total 
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TABLE B.3.6-7 
(continued) 

,RCINOGENIC HAZARD 

IngestiodFruit 
Compound Conc'n-Fruit(pCilkpJ Inrake RfDo 

CS-137 
NP-237 9 41E-05 9.8E+01 
PU-238 

RA-226 

SR-90 1.528-04 1.6E+Ct2 
TC-99 1.41E-04 15E+02 
TH-228 
TH-230 
TH-232 

PU-239/240 

RA-228 

U-234 8.92843 9.3E+03 
U-2351236 2.30E+00 2.48+06 
U-238 1.23E-01 1.3E+05 

Total Pathway. 

3 OE-04 
Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 

5 OE-03 
7398-03 43E-06 

Dibenzo(a.h)anthracen 

Indeno(l.2.3-cd)pyren 
5.OE-05 

8.828+00 5.1E-03 3.0E-03 1.7E+00 

Total 
Dust & Groundwater 

Affected 

1 .OE-01 

2.0E-04 

3.2E-01 

Total Pahway: 3.2E+00 Total Pathway: 1.7E+00 

5.4E+00 Tolal Rad + Chem 3.2E+00 Total Rad + Chem 1.7E+00 Totul: 5.OE+00 



TABLE B.3.6-8 
FUTURE, ON-PROPERTY FARMER (RME VALUES) 

OU2 WIDE: GROUNDWATER 

SR-90 
TC-99 
U-234 
U-2351236 ' 

U-238 

2.7E-02 1.3E+03 3.6E-11 4.8E-08 
1.8E+00 8.9E+04 1.3E-12 1.2E-07 
4.7E+02 2.3E+07 1.6E-11 3.7E-04 
2.5E+01 1.2E+06 1.6E-11 2.0E-05 
5.28+02 2.5E+07 2.8E-11 7.1E-04 

' 

Not applicable 

I I I  I 
Total Pathway: 1.1E-03 Total Pathway: 

Arsenic 
Beryllium 
Lead 
U-total 

1.8E+00 
4.3E+00 

1.4E-03 3.98-05 
1.8E+00 4.9E-02 

Arsenic ' 

Beryllium 
Lead 
u-total 

1.5E-04 
1.8E-01 

I I I  Total Pathway: I 
Total Pathway: 

Total Rad + Chem Total Rad + Chem 1.1 E-03 

FER\CRU ABQ\SGWONRF,XLS\6/5/94; 654  PM 6 



TABLE B.3.6-8 
(continued) 

CARCINOGENIC RISK 

Dermal ContidGroundwater 

Not applicable 

Total Pathway: 

4.5E-10 
1.4E-04 

I 
Total Pathway: 

For PAHs and Be dermal carcinogenic risk assumes 1X the oral carcinoeenic risk 

Total Rad + Chem 

FER\CRU2fU\ABQ\SGWONRF.XL.S\6/5/94; 6 5 4  PM 

Total - 
2.0E-07 
4.8E-08 
1.2E-07 
3.7E-04 
2.0E-05 
7.1E-04 

r 
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TABLE B.3.6-8 
(continued) 

NONCARCINOGENIC HAZARD 

NP-237 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

1.9E-02 9.38+02 
2.7E-02 1.3E+03 

1.8E+00 8.9E+04 
4.7E+02 2.3E+07 
2.5E+01 1.2E+06 
5.2E+02 2.5E+07 

Inhalation/Groundwater 

Not applicable 

Total Pathway: Total Pathway: 

3.OE-04 
5 .OE-03 

1.4E-03 3.9E-05 
I . ~ E + O O  4 . 9 ~ ~ 1 2  3 . 0 ~ - 0 3  i . 6 ~ + 0 1  

Arsenic 
Beryllium 
Lead 1.5E-04 
u-total 1.8E-01 

I I I  I 
Total Pathway: Total Pathway: 1.6E+01 

Total Rad + Chem 1.6E+01 Total Rad + Chem 

\ 

FER\CRU2RI\ABQ\SGWONRF.XLS\6/5/94; 654 PM e 
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Arsenic 2. qE-04 
Beryllium 5 .OE-05 

u-total 1.4E-04 1.5E-04 9.5E-01 

FER\CRU2RI\ABQ\SGWONRF.XL.S\6/5/94; 654 PM 

TABLE B.3.6-8 
0 (continued) 

NONCARCINOGENIC HAZARD 

I 
Total Pathway: 

Chemical Hazard 1 
Dermal ContactlGroundwater 

Compound Intake RfD(derm) Hazard 

1.7E+01 

Total Rad + Chem 9 . 5 E - 0 1 7 ]  
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TABLE B.3.6-9 
FUTURE, EXPANDED TRESPASSER 

OU2 WIDE: SURFACE SOIL 
Carcinogenic Risk 

16.76 5.4E+02 7.8E-10 4.28-07 
3.06 9.9E+01 1.OE-10 9.9849 
1.66 5.4E+01 3.6E-11 1.9E-09 

72 2.3E+03 1.3E-12 3.0E-09 
3.62 1.2E+02 5.5E-11 6.5E-09 

13.30 4.3E+02 1.3E-11 5.6E-09 
3.02 9.8E+01 1.7E-10 1.7E-08 

12.40 4.OE+02 1.6E-11 6.48-09 
1.02 3.3E+01 1.6E-11 5.3E-10 

Total Pathway: 1 .OE-07 Total Pathway: 5.0E-07 

3.02E-08 7.8E-11 6.1E-01 
5.02E-08 1.3E-10 6.1E+00 

Benzo(b)fluoranthene 3.40E-08 8.8E-11 6.1E-01 Benzo(b)fluoranthene 
3.29E-08 8.5E-11 
3.65E-08 9.4E-11 6.1E-02 
l,.65E-08 4.3E-11 8.4E+00 
2.55E-07 6.6510 

Dibenzo(a,h)anthracene 1.22E-08 3.2E-11 6.1E+00 Dibenzo(a,h)anthracene 

Indeno(l,2,3cd)pyrene 1.OOE-20 2.6E-23 6.1E-01 Indeno(l.2.3-cd)pyrene 
1.00E-14 2.6E-17 1.6E+01 

1.61E-08 4.2E-11 
3.04E-07 7.9E-10 
6.0E-07 1.6E-09 

2-methylnaphthalene 1.3E-10 3.3E-13 2-methylnaphthalene 
bis(2-ethylhexyl)phthalate 2.8E,-08 7.3E-11 bis(2-ethylhexyI)phthalate 

7.4849 
4.8E-11 
7.9E- 10 
5.4E-11 

5.8E-12 
3.6E- 10 

1.9E-10 
4.1E-16 
1.6E-23 

0.03 7.2E-10 
21.66 5.2E-07 
2.90 6.9848 
4.89 1.2E-07 
3.30 7.9E-08 
3.24 7.88-08 
3.68 8.8E-08 
1.66 4.0E-08 

21.40 5.1E-07 
1.41 3.4848 

3.14 7.58-08 
- 1.38 3.38-08 

29.21 7.0E-07 
23.19 3.6E-07 

1.66 4.0E-08 

0.00 2.4E-12 

0.03 7.2E-10 

7.7E +00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3842 
4.3E+00 

7.3E+00 
1.6E+01 
7.3E-01 

1.40E-02 

5.5E-09 
9.1E-07 
5.1E-08 
8.68-07 
5.8E-08 

6.4E-09 
1.7E-07 

2.5E-07 

5.5E-08 
3.8E-11 

5.6E-10 

I I 
Total Pathway: 8.8E-09 Total Pathway: 2.4E-06 

Total Rad + Chern 1.1 E47 Total Rad + Chem 2.9E-06 

FER\CRU2 BQ\SFSLEXTY .XLs\6/5/94; 6 5 5  PM 



a 
TABLE B.3.6-9 

(continued) 

. ... 
, L 

Carcii 

Not applicable 

Total Pathwav: 

enic Risk 

NP-237 43E-01 43E-07 1.8E-07 
PU-238 8.9E-02 2 8E-11 2.5E-12 
PU-239124 2.7E-02 2 7E-11 7.2E-13 
RA-226 7.5E+00 6.0E-06 45E-05 
RA-228 1.4E+00 2.9E-06 40E-06 
SR-90 74E-01 
TC-99 3.2E+01 6 OE-13 1 9E-11 
TH-228 1.6E+00 5 6E-06 9.1E-06 
TH-230 6 OE+OO 5 4E-11 3 2E-10 
TH-232 1.4E+00 8.5E-06 l.lE-05 
u-234 5 ~ E + O O  3 . 0 ~ - i i  i . ~ ~ - i a  
U-2351236 4.6E-01 2.4847 l.lE-07 

Total Pathway: 7.1E-05 

Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(1.2.3-cd)pyrene 
Phenanthrene 
TH-Total 
U-Total 
2-methylnaphthalene 
bis(2ethyIhexyl)phthalate 

1.6E-08 
2.0E-07 

8.9E-06 

1 SE-07 
2.0E-06 

5.5E-11 

3.8E-06 
2.7E-06 

6.1E-08 

1 .OE+01 1.7E-07 
1.8E+00 3.7E-07 

5.1E-08 
8.6E-07 
5.8E-08 

6.4E-09 
1.7E-07 

2.5E-07 
1.6E+01 8.8E-10 

5.5E-08 

1.40E-02 5.6E-10 

I I 
Total Pathway: 2.3E-06 

Total Rad + Chem 2.3E-06 

Not applicable 

Total Pathway: 

Total 

3.9E-07 
1.9E-07 
1.7E-09 

4.5E-05 
4.0E-06 
1.9E-09 
3.1E-09 
9.1E-06 
2.5E-08 
1.2E-05 
I .7E-08 
1.1E-07 
4.1E-07 

- 

5 .SE-10 

2.9E-07 
1.7E-07 
1.3E-06 
1 .OE-07 
1.7E-06 
1.2E-07 

1.3E-08 
3.4E-07 

4.9847 
9.2E-10 
l.lE-07 

l.lE-09 

I FER\CRUZRnABQ\SFSLEXTY.XL.S\6/5/~ 655 PM 
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TABLE B.3.6-9 
(continued) 

OU2 WIDE: SURFACE SOIL 
Non-carcin 

'3-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 . 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

5.59E-06 1.8E-02 
1.02E-05 3.3E-02 
2.48E-06 8.1E-03 
7.99E-07 2.6E-03 
1.67E-04 5.4E-01 
3.01E-05 9.8E-02 
1.66E-05 5.4E-02 
7.10E-04 2.3E+00 
3.75E-05 1.2E-01 
2.03E-04 6.6E-01 
2.92E-05 9.5E-02 
1.25E-04 4.1E-01 
1.08E-05 3.5E-02 
2.80E-04 9.1E-01 

Total Pathway: 

6.11E-10 2.5E-12 
2.60E-10 1.1E-12 
1.90E-07 7.8E-10 

Benzo(a)anthracene 3.02E-08 1.2E-10 
5.02848 2.1E-10 

Benzo(b)fluoranthene 3.40848 1.4E-10 
Benzo(g,h.i)perylene 3.29E-08 1.4E-10 
Benzo(k)fluoranthene 3.65E-08 1 3E-10 

1.65E-08 6.8E-11 
2.55847 l.lE-09 

Dibenzo(a.h)anthracene 1.22E-08 5.OE-11 
1.00E-14 4.1E-17 

Indeno( 1.2.3cd)pyrene 100E-20 4.1E-23 
1.61E-08 6 6E-11 
3.04E-07 1.3E-09 
6 03E-07 2.5E-09 

bis(2ethyl hexy1)phthalate 2.81E-08 1.2E-10 
2-methylnaphthalene 1.29E-10 5.3E-13 

I 
Total Pathway: 

Total Rad + Chem 

wic Risk 
&td 

IngestiodSoil 
Compound Conc'n (oCi/g2 Intake RfDo Hazard 

'3-137 4.40E-01 1.4E+Ol 
NP-237 9.60E-01 3.1E+01 
PU-238 2.00E-01 6.5E+00 

RA-226 1.68E+01 5.48+02 
RA-228 3.06E+00 9.9E+01 
SR-90 1.66E+00 5.4E+01 
TC-99 7.16E+01 2.3E+03 
TH-228 3.62E+00 1.2E+02 
TH-230 1.33E+01 4.3E+02 
TH-232 3.02E+00 9.8E+01 
U-234 1.24E+01 4.OE+02 
U-235M36 1.02E+00 3.3E+01 
U-238 2.14E+01 6.9E +02 

PU-239M40 .6.00E-02 2.OE+00 

Total Pathway: 

Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzo(g.h, i)perylene 

Dibenzo(a.h)anthracene 

Indeno(l.2.3cd)pyrene 

2-methylnaphthalene 
bis(2ethylhexyl)phthalate 

5.00E-02 
3.00E-02 

2.17E+01 
2.90E+00 
4.89E+00 
3.30E+00 
3.24E+00 
3.68E +00 
1.66E+00 
2.14E +01 
1.41E+00 

1.00E-04 
3.14E + 00 
1.38E+00 
2.92E +01 
2.328 +01 

3 .OOE-02 
1.66E+00 

1.9E-09 
l.lE-09 
8.3847 
l.lE-07 
1.9E-07 
1.3E-07 
1.2E-07 
1.4E-07 
6.3E-08 
8.2E-07 
5.4E-08 

1.2E-07 
5.3E-08 
l.lE-06 
8.8E-07 
l.lE-09 
6.3E-08 

3.8E-12 

3.0E-04 2.8E-03 

5 .OE-03 1.3E-05 

5.0E-05 7.6E-08 

3.0E-03 2.9E-04 

2.0E-02 3.28-06 
I 1 

Total Pathway: 3.1E-03 

Total Rad + Chem 3.1E-03 
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TABLE B.3.6-9 
(continued) 

Total Pathway: 

2.9E-04 11E-C 

2.4E-07 5.OE-05 4 8E-0 
3.1E-06 

8.7E-11 5.0E-05 1.7E-0 

6.0E-06 
4 3E-06 

2ethylhexyl)phthalate 9.7E-08 4 OE-03 2 4E-0 

I 
Total Pathway: 6.0E-0 

I CS-137 2.OE-01 
NP-237 4.3E-01 
PU-238 8.9E-02 

- 
PU-2391240 2.7E-02 
RA-226 7.5E+00 
RA-228 1.4E+00 
SR-90 7.4E-01 
TC-99 3.2E+01 
TH-228 1.6E+00 

I .4E+00 
U-234 5 5E+00 
U-2351236 4.6E-01 
U-238 9.6E+00 

TH-230 6.OE+00 
TH-232 

Total Pathway: 

External RadiatiodSoil 
Compound Intake RfD(o) Hazard 

Not applicable 

Total Pathway: 

I FER\CRWZRnABQ\SFSLWY,XLS\6/5/94; 6 5 5  PM 

For PAHs and Be, dermal carcinogenic riskskssumes IX the oral carcinogenic risk. 
Total Rad + Chem 6.0E-03 

Total - 

3.9E-03 

4.9E-03 

1.8E-06 

2.9E-04 

2.7E-05 



' TABLE B.3.6-10 
FUTURE, EXPANDED TRESPASSER 

OUZ WIDE: SURFACE WATER 
Carcinoeenic Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

3.53E+00 
1.77E-01 
1.97842 

2.948+00 
5.02E-01 
9.33E-01 

8.42E+03 
7.788 +01 
8.38E+00 
1.13E + 02 

7.7E+01 2.2E-10 
3.9E+00 2.2E-IO 
4.3E-01 2.3E- 10 

6.4E+01 7.8E-10 
l.lE+Ol 1.OE-10 
2.OE+01 3.6E-11 
1.8E+05 1.3E-12 
1.7E+03 e 1.6E-11 
1.8E+02 1.6E-11 
2.58+03 2.8E-11 

Total Pathway: 

1.7E-08 
8.5E-10 
9.9E-11 
5.0E-08 
l.lE-09 
7.3E-10 
2.4E-07 
2.78-08 
2.9E-09 
6.98-08 

4.1E-07 

4.3E-07 8.6E-12 7.7E+00 6.6E-ll 
2.1E-07 4.2E-12 7.7E+00 3.2E-11 
2.38-03 4.5848 1.8E+00 7.88-08 

Benzo(a)anthracene 7.2845 1.4E-09 7.3E-01 1.OE-09 
S.2E-05 1 OE-09 7.3E+00 7.5849 

Benzo(b)fluoranthene 8.7E-06 1.7E-10 7.3E-01 1.3E-10 
Benzo(g.h,i)perylene 2.5E-04 4.9E-09 

1.7E-04 3.4E-09 4.3E+00 1.5E-08 
Dibenzo(a.h)anthrace 1.5E-05 2.9E-10 7.3E+00 2.1E-09 

1.6E-05 3.1E-10 1.6E+01 5.0E-09 
1.3E-02 2.58-07 
8.1 E-02 1.6E-06 
3.5E-01 7.0E-06 

Total Pathway: 1.1 E-Oi 

5 2E-07 Total Rad + Chem 

FER\CRU ABQ\SFSWEXTY.XLS\6/5/94; 656 PM 

ill) 

I 
Total Pathway: 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h.i)pery lene 
Beryllium 
Dibenzo(a.h)anthrace 
Dieldrin 
Lead 
Phenanthrene 
U-Total 

I Compound Intake SF(derm) Risk I 
7.8E-10 l.OE+OI 8.OE-09 
2.3E-09 l.OE+Ol 3.2E-11 
6.6E-09 1.8E+00 7.8E-08 
1.7E-07 1 .OE-OS 
I .8E-07 

3.8E-06 

1.2E-07 

3.0E-08 1.3E-1C 

5.OE-10 

7.4E-10 1.6E+01 1.2E-02 
1.5E-10 
5.4E-05 
1 .OE-06 

- Total 

1.7E-08 
8.5E-10 
9.9E-11 
5.0E-08 
1.IE-09 

2.4E-07 
2.7E-08 
2.9E-09 
6.9E-08 

7.3E-10 

8.1E-09 

1.6E-07 
2.1E-09 
7.5E-09 

6.4E-I 1 

2.5E- 10 

1 SE-08 
2.1E-09 
1.7E-08 

I I 

Total Pathway: 9.9E-08 

Total Rad + Chem 9.9E-081 Total: 6.28471 



TABLE B.3.6-10 
(continued) 

Aroclor-1260 
Arsenic 

Noncarclnogeruc Hazard 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

3.53E+00 7.7E+01 
1.77E-01 3.9E+00 
1.97E-02 4.3E-01 

2.94E+00 6.4E+01 
5.02E-01 l.IE+Ol 
9.33E-01 2.OE+01 

8.42E+03 1.8E+05 
7.788+01 1.7E+03 
8.38E+00 1.8E+02 
1.13E+02 2.5E+03 

Not applicable 

Total Pathway: Total Pathway: 

I Ingestion/Surface Water i I  Dermal ContacVSurface Water 
I 1 I Compound Conc'n(mg/L) Intake RfD(o) Hazard I I Compound Intake RfD(derm) Hazard I 
Aroclor- 1254 
Aroclor- 1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Dibenzo(a.h)anthrace 
Dieldrin 
Lead 
Phenanthrene 
U-Total 

4.34E-07 
2.10E-07 
2.25E-03 
7.19E-05 
5.15E-05 
8.67E-06 
2.45E-04 
1.71E-04 
1.47E-05 
1 .%E45 
1.25E-02 
8. IOE-02 
3.5 1 E-0 1 

5.OE-11 
2.4E-11 
2.6847 3.0E-04 
8.3E-09 
6.0E-09 
1 .OE-09 
2.8E-08 
2.0E-08 5.0E-03 
1.7E-09 
1.8E-09 5.OE-05 
1.4E-06 
9.4E-06 
4.1E-05 3.0E-03 

8.7E-0 

4.0E-0 

3.7E-0 

1.4E-0 

4.6E-09 
1.4E-08 
3.8E-08 2.9E-04 
9.9E-07 
l.lE-06 
1.8E-07 
2.2E-05 
2.9E-09 5 .OE-05 
6.7E-07 
4.3E-09 5.OE-05 
8.5E-10 
3.2E-04 
6.0E-06 1 SE-04 

1.3E-04 

5.8E-05 

8.6E-05 

4.0E-02 

1 I 
~~ 

Total Pathway: 1.4E-02 Total Pathway: 4.0E-02 

Total - 

1 .OE-03 

6.2E-05 

1.2E-04 

5.3E-02 

Total Rad + Chem 1.4E-02 Total Rad + Chem 4.0E-02 
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TABLE B.3.6-11 
FUTURE, EXPANDED TRESPASSER 

OU2 WIDE: SEDIMENT 
Carcuwgemc Ruk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h , i)perylene 
Beryllium 
Dibenzo(a.h)anhracene 
Dieldrin 
Lead 
Phenanthrene 
U-TOTAL 

8.60E-01 3.4E+00 
1.58E-01 6.2E-01 
4.728-02 1.9E-01 

1.65E+01 6.5E+01 
2.898+00 l.lE+Ol 

3.12E+dl 1.2E+02 
9.6SE+00 3.8E+01 

8.47841 3.3E+00 

7.90E-01 3.1E+q0 
1.32E+01 5.2E+01 

2.2E- 10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
1.3E-12 
1.6E-11 
1.6E-11 
2.8E-11 

7.4E-10 
1.4E-10 
4.3E-11 
5.1E-08 
l.lE-09 
1.2E-10 
1.6E-10 
6.1E-10 
5.OE-11 
1 S E 4 9  

I 
Total Pathway: 5.58-08 

4.778+00 1.7E-08 7.3E+00 
3.12E+00 l.lE-08 - 7.3E-01 
3.17E+00 l.lE-08 
1.50E+00 5.4E-09 4.3E+00 
1.37E+00 4.9E-09 7.3E+00 
4.81E-03 1.7E-11 1.6E+01 

2.48E+01 8.98-08 
1.21E+00 4.3E-09 
3.98E+01 1.4E-07 

Not applicable 

1 

1.2E-07 Benzo(a)pyrene 
8.1E-09 Benzo@)fluoranthene 

Benzo(g,h.i)perylene 
2.38-08 Beryllium 
3.6E-08 Dibenzo(a,h)anthracene 
2.8E-10 Dieldrin 

Lead 
Phenanthrene 

'6.1E-02 
1.lE-02 
3.48-03 

1.2E+00 
2.1E-01 
6.0E-02 

2.2E+00 
6.9E-01 
5.6E-02 
9.4E-01 

4.3E-07 

2.7E-11 
6.0E-06 
2.9E-06 

2.8E-11 

6.OE-13 
3.OE-11 
2.4EM 
3.6E-08 

2.68-08 
3.2E- 13 
9.1E-14 
7.1E-Ot 
6.OE-07 

1.3E-12 
2.1 E-1 1 
1.4E-08 
3.4E-08 

I 

Total Pathway: 7.78-06 

78E-09 10E+01 12E-09 

61E-08 18E+00 I.lE-07 
4 6E49 1 OE+01 7 2E-10 

Benzo(a)anthracene 

Total Pathway: 

Total Rad + Chem 3.9E-07 

Total Pathway: 

I 1.2E-07 

2.88-06 
4.48-08 2.3E-08 

8.4E-10 2.8E- 10 
7.2EM 
l.lE-06 
1.2E-06 

1 

Total Pathway: 2.6E-07 

. TotalRad + Chem 2.68-07 
For PAHs and Be. dermal carcinogenic risks assumes IX the oral carcinogenic risk. 

Total Pathway: 

2.78-08 

4.3E-11 
7.1E-06 
6.0E-07 
1.2E-10 

1.4E-10 

I .6E-10 
6.3E- 10 
1.4E-08 
3.SE-08 

2.5E-09 
1.4E-09 
2.48-07 
7.3849 
2.58-07 
8.IE-09 

4.68-08 
3.68-08 
5.5E-10 

- 2  z > 
r 

Total Rad + Chem 7.78-06 Total: 8.4E-06 

FER\CRU2RI\ABO\SFSDEl'Y,XLS\6/5/94: 656 PM 



TABLE B.3.6-11 
(continued) 

- 

0.16 6.2E-01 
0.05 1.9E-01 

16.50 6.5E+01 
2.89 l.lE+OI 

31.20 1.2E+02 
9.65 3.8E+01 

0.85 3.3E+00 

0.79 3.1E+00 
13.20 5.2E+01 

Aroclor-1260 
Arsenic . 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Benzo(g,h.i)perylene ' 

Beryllium 
Dibenzo(a.h)anthracene 
Dieldrin 
Lead 
Phenanthrene 
U-TOTAL 

I I 
Total Pathway: 

2.62E-02 5.5E-10 
2.09E+01 4.48-07 3.0E-04 1.5E-03 

4.77E+00 I.OE-07 
3.12E+00 6.5E-08 
3.17E+00 6.68-08 
1.50E+00 3.1E-08 5.0E-03 6.3846 
1.37E+00 2.98-08 
4.81E-03 1.OE-10 5.OE-05 2.0E-06 

2.80E+00 5.88-08 

2.488+01 5.28-07 
1.21E+00 2.5E-08 
3.98E+01 8.3E-07 3.0E-03 2.8E-04 

I I 
Total Pathway: 1.7E-03 

Total Rad + Chem 1.7E-03 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthcne 
Bern@, h , i)perylene 
Beryllium 
Dibenzo(a.h)anthracene 
Dieldrin 
Lead 
Phenanthrene 
U-TOTAL 

4.6E-08 
2.7E-08 
3.6E-07 2.9E-04 

1.6E-05 
2.58-07 5.OE-05 

4.98-09 5.OE-05 
4.2E-06 
6.2E-06 
6.8E-06 1.5E-04 

1.2E-03 

5.1E-02 

9.88-05 

45e4 

2.78-03 

5.1E-03 

1 .OE-04 

4.5E-02 

Total Pathway: 5.2E-02 

Total Rad + Chem 5.28-02 Total: 5.3E-02 

FER\CRU2RI\ABQ\SFSDUTY.XI.S\6/5/94; 656 PM 



TABLE B4-08 
ACTIVE FLYASH PILE BACKGROUND 

EXPOSURE POINT CONCENTRATIONS 

RAD 
I I 

Contaminant I onc'n (DC~/@ 
CS-137 0.441 

I I I I I I 

w 1 w 1 m I SF(derml1 
2.8E-111 1.9E-111 2.OE-061 I 

U-234 I .04 1.6E-11 2.6E-08 3.OE-11 
U-2351236 8.80E-02 1.6E-11 2.SE-08 2.4E-07 
U-238 1.09 2.8E-11 5.28-08 3 .6848  

' 

CHEM ( m g W  ABS w w m SF(derm) RfD(o2 RfD(i) RfD(derm) 
Arsenic 5.78 1.00E-03 1.7SE+00 l.SOE+Ol 1.84E+00 3.00E-04 2.85E44 
Beryllium 6.00E-01 1.00E-02 4.30E+00 8.40E+00 5.00E-03 5 .00E-05 

ABKO-EPC.XLS 618194; 6:46 P M  e 
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ABKD-EPC.XLS; 6/8/94; 646 PM 

ACTIVE FLYASH PILE BACKGROUND 
EXPOSURE POINT CONCENTRATIONS 



TABLE B4-0a 
ACTIVE FLYASH PILE BACKGROUND 

EXPOSURE POINT CONCENTRATIONS 

ABKD-EPC.XLS; 6/8/94; 646 P M  

0 

IArsenic I 0.00E+001 0.00E+001 1.00E-031 1.75E+001 



SOUTH FIELO BACKGROUND 
EXPOSURE POINT CONCENTRATIONS 

I I 

SFBK-EPC.XLS; 618194; 6:44 PM 

TH-Total 

I surface soil I 

10.7001 1.00EMI 



SFBK-EPC.X .618194; 6 4 4  PM 9 

TH-DO 
TH-D2 
U-234 
U-235i236 
U-238 

TABLE BdOb 
SOUTH FIELD BACKGROUND 

EXPOSURE POINT CONCENTRATIONS 

0.00E+00 0.00E+00 0.00E+00 5.36E-04 0.00E+00 
0.00E+00 0.00E+00 O.OOE+M) 3.84E-04 0.00E+00 
0.00E+00 0.00E+00 0.00E+00 3.71E-04 0.00E+00 
O.OOE+M) 0.00E+00 0.00E+00 3.18E-05 0.00E+00 
O.WE+OO n c m ~ + o o  n  ME+^ 3 ~ 5 ~ 4 4  nm~+nn 

a 



e 
TABLE B4-0b 

SOUTH FIELO BACKGROUNO 
EXPOSURE POINT CONCENTRATIONS 

I I I I I I I I I I  i 

I SFBK-EPC.XLS 618194; 644 PM 

I I I I I I I I I 1  I 



TABLE BdOc 
INACTIVE FLYASH PILE BACKGROUND 
EXPOSURE POINT CONCENTRATIONS 

IBKD-EPC. S; 618194: 6:48 PM 

Q) 

Beryllium 0.600 1.00E-02 4.30E+00 8.40E+00 5.00E-03 
Dibenzo(a.h)anthracen O.OO0 7.30E+00 6.10E+00 
Lead 19.200 1.00E-02 
TH-TOTAL 10.700 

e 



TABLE 9 4-OC 

U-2351236 1.61E-05 0.00E+00 1.6E-11 2.58-08 
U-238 1.78E44 0.00E+00 2.8E-11 5.28-08 

INACTIVE FLYASH PILE BACKGROUND 
EXPOSURE POINT CONCENTRATIONS 

2.4E-07 
3.68-08 

I GROUNDWATER 
I I I I I I I I I I I 

CHEM 
2-Methylnaph 
Lead 
Tributyl phos 
U-TOTAL 

(mg1L) (mglL) KP RfD(o) RfD(i) RfD(derm) 
0.00E+00 0.00E+00 1.42E-01 

. 6.42E-05 0.00E+00 4.00E-06 
0.00E+00 0.00E+00 3.14EM 5 .WE43 4 .50843 

5.36E-04 0.00E+00 1.00E-03 3.00E-03 1 S0E-M 

I I I I I I I I I I 

I I I I I I I I I 

Tributyl phos 
t* TAO 

3.08E+01 3.67E+00 

IBKD-EPC.XLS; 6/8/94; 6:48 PM 



I .  

TABLE 6 4 . 0 ~  
INACTIVE FLYASH PILE BACKGROUND 
EXPOSURE POINT CONCENTRATIONS 

U-238 7.50E-061 6.05E-061 3.89E471 O.OOE +00 1 6.058-061 3.89E-07 
I I I I I I 

IBKD-EPC. S; 6/8/94; 6:48 PM 

i )  



SOLID WASTE LANDFILL BACKGROUND 
EXPOSURE POINT CONCENTRATIONS 

I Surface Soil 
RAD I I I I I I I I I I I 1 I I I I I I I I I I 

SWBK-EPC.XLS; 618194; 6:49 PM 



TABLE BdOd 
SOLID WASTE LANDFILL BACKGROUND 
EXPOSURE POINT CONCENTRATIONS 

CHEM 

SWBK-EPC.XLS; 618194; 6:49 PM 

(mg/L) (mglL) KP RtD(o) RfD(i) RfD(dcrm) 

, 

I I I I I I I I I I I 1 

I I I I I I I I I I I 

I I I I I I I I I I 



SOLID WASTE LANDFILL BACKGROUNO 
EXPOSURE POINT CONCENTRATIONS 

SWBK-EPC.XLS; 6\8/94; 6:49 PM 



TABLE B3.4-Oe 
LIME SLUDGE PONDS BACKGROUND 
EXPOSURE POINT CONCENTRATIONS 

Contaminant 
CS-137 
NP-237 

onc'n (~CilpJ SF(dem) 
4.40E-01 I 2.8E-11 1.9E-11 2.0E-06 

OBOE+ 001 2.2E-10 2.9E-08 4.3E-07 

U-2351236 
U-238 

LSBK EPC.XLS; 6/8/94; 651 PM 

9.00EM 1.6E-11 2.58-08 2.4E-07 
1.08E+00 2.8E-11 5.2E-08 3.68-08 



LIME SLUDGE PONDS BACKGROUND 
EXPOSURE POINT CONCENTRATIONS 

LSBK-EPC.XLS; 6/8/94; 6:51 PM 



LSBK-EPC.XLS 6/8/94; 6 5 1  P M  e 

Aroclor-1254 
Arsenic 

TABLE 83.4-0e 
LIME SLUDGE PONDS BACKGROUND 
EXPOSURE POINT CONCENTRATIONS 

Conc'n (mglm3 Conc'n (rndm3 Conc'n (malm3 Conc'n (malm3 Conc'n (malm3 Conc'n (mnlm3 
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 
0.00E+00 8.70E48 0.00E+00 O.M)E+OO 8.70E-08 0.00E+00 



LIME SLUOGE PONDS BACKGROUNO 
EXPOSURE POINT CONCENTRATIONS 

I LSBK-EPC.XLS; 6/8/94; 6:51 PM 



TABLE B.4-ll(a) 

RISKS DUE TO BACKGROUND CONCENTRATIONS [FUTURE ON-PROPERTY FARMER] 
(RME VALUES) ACTIVE FL.YASH PILE: SURFACE SOILlAIR 

CARCINOGENIC RISK 

3.11E-06 3.6E-01 1.9E-I1 6.88-12 

9.21E-06 l . lE+00 7.0E-09 7.5E-09 
8.55E-06 9.9E-01 6.9E-10 6.8E-IO 

8.39E-06 9.7E-01 7.8848 7.6E-08 
1.12E-05 1.3E+00 2.9E-08 3.8E-08 
8.09E-06 9.4E-01 1.1 E-07 1 .OE-07 
7.778-06 9.0E-01 2.6E-08 2.3E-08 
6.60847 7.7E-02 2.SE-08 I .9E-09 

Total 

6.8E-12 

7.5E-09 
6.8E-IO 

7.6E-08 
3.8E-08 
1 .OE-07 

-2.3E-08 
1.9E-09 

U-238 8.08E-06 9.4E-01 5.2848 4.9E-081 4.9E-08 
Total Pathway: 3.0E-07 

4.348-08 '2.8849 1.5E+01 4.2E-08 
4.50E-09 2.9E-10 8.4E+00 2.4E-09 
1.44E-07 9.3E-09 

8.03E-08 5.2E-09 
4.35E-09 2.8E-10 

2-Methylnaphthalene 
Benzo(a)anthracene 6.1E-01 

6.1E+00 
Benzo(b)fluoranthene 6.1E-01 

Total Pathway: 4.5E-01 

4.2E-08 
2.4E-09 

Total Rad + Chem 3.4E-07 

FER\CRU2RI\ABQ\AFSLONRF. XLS\6/5/94; 11 :52 PM 



e 
- 

TABLE B.4-ll(a) 
(continued) 

NONCARCINOGENIC HAZARD 
Radiation Hazard i 

InhalatiodSoil 
Comuound Conc'ninAir(uCihn3) Intake RtD(i) Hazard 

CS-137 3.11E-06 3.6E-01 
NP-237 
PU-238 
PU-239/240 
RA-226 9.21E-06 l . lE+00 
RA-228 8.55E-06 9.9E-01 

TH-228 8.39E-06 9.7E-01 
TH-230 1.12E-05 1.3E+00 
TH-232 8.09E-06 9.4E-01 
U-234 7.77E-06 9.0E-01 

6.60E-07 7.7E-02 
U-238 8.08E-06 9.4E-01 

SR-90 

U-2351236 

Total Pathway: 

E-08 2.8E-09 
E-09 2.9E-10 

1.44E-07 9.3E-09 
4.35E-09 2.8E-10 
8.03E-08 5.2E-09 

2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo(b)fluoranthene 

Total Pathway: 

Total Rad + Chem Total: 1 1 

FER\CRU2RI\ABQ\AFSLONRF.XI-S\6/5/94; 11 5 2  PM 

Total - 

0 



TABLE B.4-ll(b) 
RISKS DUE TO BACKGROUND CONCENTRATIONS [FUTURE, ON-PROPERTY [SOUTH FIELD] FARMER] 

(RME VALUES) ACTIVE FLYASH PILE: GROUNDWATER 

NP-237 2.2E-10 
RA-226 7.8E- 10 
SR-90 1.50E-01 7.4E+03 3.6E-11 2.6E-07 
U-234 3.548+00 1.7E+05 1.6E-11 2.8E-06 
U-2351236 3.19E-01 1.6E+04 1.6E-11 2.5E-07 
U-238 3.55E+00 1.7E+05 2.8E-11 4.9E-06 

Not applicable 

I I I  I 

Total Pathway: 8.2E-06 Total Pathway: . 

Arsenic 1.8E+00 
Beryllium 4.3E+00 

U-Total 1.07E-02 2.9E-04 
2-Methylnaphthalen 

Lead , 4.878-13 1.3E-14 

Arsenic 
Beryllium 

U-Total , 1.1 E-03 
2-Methy lnaphthalen 

Lead 5 .OE-l4 

I I I  Total Pathway: 
Total Pathway: 

Total Rad + Chem 8.2846 Total Rad + Chem 



TABLE B.411(b) 
(continued) 

FER\CRUZRI\ABQ\AFGWONRF.XLS\6/5/94; 11 53 PM 

CARCINOGENIC RISK 

Dermal ContacUGroundwater 

2.6E-07 
2.8E-06 
2.5E-07 
4.9E-06 

I Chemical Risk I 
Dermal ContacUGroundwater 

Compound Intake SF(derm) Risk 
Arsenic 1.8E+00 
Beryllium 

U-Total 8.4E-07 
2-Methylnaphthalene 

Lead 1.5E-19 

I 
Total Pathway: 

For PAHs and Be dermal carcinogenic risk assumes 1X the oral carcinogenic risk. 

Total Rad + Chem 



. .. . 

. .. 
. .  

IngestiodGroundwater InhalatiodGroundwater I I  
Compound Conc'nbCilL) Intake RfDo Hazard I I I 

NP-237 
RA-226 
SR-90 1.5E-01 7.4E+03 
U-234 3.5E+00 1.7E+05 
U-2351236 3.2E-01 1.6E+04 
U-238 3.6E+00 1.7E+05 

- 

TABLE B.4-ll(b) 
(continued) 

IngestiodGroundwater 
Compound Conc'n(mg/L) Intake Rfl)o &g& 

Arsenic 3 .OE-04 
Beryllium 5.0E-03 

U-Total l.lE-02 2.98-04 3.0E-03 9.88-02 
2-Methylnaphthale 

Lead 4.9E-13 1.3E-14 5 .OE- 14 
1.1E-03 

2-Mefhylnaphthalen 

1 
Total Pathway: 9.8E-02 Total Pathway: 

Total Rad + Chem 9.8E-02 Total Rad + Chem 

FER\CRUZRI\ABQ\AFGWONRF.XLS\6/5/94; 1 1 5 3  PM 



TABLE B.4-ll(b) 
(continued) 

I FER\CRU2RI\ABQ\AFGWONRF.XLS\6/5/94; 11 53 PM 

NON-CARCINOGENIC HAZQRL 

Not applicable 

. 
Total Pathway: 

Chemical Hazard 
Dermal ContactKroundwater 

Compound - Intake RfD(derm) Hazard 
Arsenic 2.98-04 
Beryllium 5.OE-05 

U-Total 8.48-07 1.5E-04 5.6E-03 
2-Methylnaphthalen 

Lead 1.5E-19 

Total - 

1 .OE-Ol 

I J 
Total Pathway: 5.6E-03 

Total Rad + Chern 5.6E-03-1 



TABLE B.4-ll(i 
RISKS DUE TO BACKGROUND CONCENTRATIONS ON-PROPERTY [SOUTH FIELD] FkRMER (RME VALUES)] 

ACTIVE FLYASH PILE: HOME GROWN PRODUCE @USr AFFECTED) 
CARCINOGENIC RISK €2 

€3 
- 9  

Conch-Ven. (pCi/k& - 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.14E-06 4.2E+00 2.8E-11 1.2E-10 
2.2E-10 
2.2E-10 
2.3E- 10 

4.64E-06 9.1E+00 7.8E-10 7.1E-09 
4.20E-06 8.3E+00 1.OE-10 8.3E-10 

3.6E-11 
4.10E-06 8.1E+00 5.5E-11 4.4E-10 
5.60846 l.lE+Ol 1.3E-11 1.4E-10 
4.04E-06 8.OE+00 1.7E-10 1.4E-09 
3.81846 7.5E+00 1.6E-11 1.2E-10 
3.23E-07 6.4E-01 1.6E-11 1.OE-11 
3.96E-06 7.8E+00 2.8E-11 2.2E-10 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.14846 2.2E+00 

4.64E-06 4.8E+00 
4.16E-06 4.3E+00 

3.98E-06 4.2E+00 
5.60846 5.8E+00 
4.04E-06 4.2E+00 
3.81E-06 4.OE+00 
3.23E-07 3.4E-01 
3.96E-06 4.1E+00 

2.8E-11 6.3E-11 
2.2E- 10 
2.2E- 10 
2.3E-10 
7.8E-10 3.8E-09 
1.OE-10 4.3E-10 
3.6E-11 
5.5E-11 2.3E-10 
1.3E-11 7.6E-11 
1.7E-10 7.2E-10 
1.6E-11 6.4E-11 
1.6E-11 5.48-12 
2.8E-11 1.2E-10 

I I I  I 
Total Pathway: 1 .OE-08 Total Pathway: 5.5E-09 

Chem 

ComDound 
Arsenic 
Beryllium 
Lead 
Thallium 

2-Methylnaphthalen 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

TH-TOTAL 

IngestiodVegetables 
Conc'n-Ven. (mg/k& - Intake Risk 

2.62E-05 2.9848 1.8E+00 5.0E-08 
2.36yE-06 2.6E-09 4.3E+00 l.lE-08 
7.51E-05 8.38-08 
2.308-06 2.5E-09 
4.01E-05 4.48-08 

7.3E-01 
7.3E+00 

7.3E-01 

I 
Total Pathway: 6.2E-0: 

Total Rad + Chem 7.2E-08 

a1 Risk 
IngestiodFmit 

Compound Conc'n-Fmil(ma/k& 
Arsenic 2.62E-05 1.5E-08 1.8E+00 2.7848 
Beryllium 2.368-06 1.4E-09 4.3E+00 5 9E-09 
Lead 7.51E-05 4.4848 
Thallium 2.308-06 1.3E-09 
TH-TOTAL 4.01E-05 2.38-08 , 

2-Methylnaphthalene 
Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7.3E+00 
Benzo(b)fluoranthene 7.3E-01 
Phenanthrene 

Total Pathway: 3.3E-01 

Total - 
1.8E-10 

1.1E-08 
1.3E-09 

6.7E-10 
2.2E- 10 
2.1E-09 
1.8E-10 
1.6E-11 
3.3E-10 

7.78-08 
1.7E-08 

Total Rad + Chem 3.8848 
I 

FER\CRUZRl\ABQ\AVGONRFD.XLS\6/5/94; 1 154 PM 



TABLE B A L . . ,  
(continued) 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.1E-06 4.2E+00 

4.6E-06 9.1E+00 
4.2E-06 8.3E+00 

4.1E-06 8.1E+00 
5.6E-06 l.lE+Ol 
4.0E-06 8.OE+00 
3.8846 7.5E+00 
3.2E-07 6.4E-01 
4.0E-06 7.8E+00 

I 
Total Pathway: 

I Compound Conc'n-Fruit(pCi/kp,) !ntake RtD(o) 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-.234 
U-2351236 
U-238 

2.14E-06 2.2E+00 

4.64E-06 4.8E+00 
4.16E-06 4.3E+00 

3.98E-06 4.2E+00 
5.60E-06 5.8E+00 
4.04E-06 4.2E+00 
3.81E-06 4.OE+00 
3.23E-07 3.4E-01 
3.968-06 4.1E+00 

Total Pathway: 

I Chemical Hazard 
IngestiodVegetables I '  

Comwund Conch-Veg. (mglkd RfDCo) Hazard 
Arsenic 2.6E-05 2.9E-08 3.OE-04 9.6845 
Beryllium 2.4E-06 2.6E-09 5.0E-03 5.28-07 
Lead 7.5E-05 8.3E-08 
Thallium 2.3E-06 2.5849 7.0E-05 3.6E-05 
TH-TOTAL 4.0E-05 4.48-08 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

Total Pathway: 1.3E-04 

Total Rad + Chem 1.3E-04 

FER\CRUZRI\ABQ\AVGONRFD.XLS\6/5194: 11 54 PM 

IngestiodFmit 
Compound Conc'n-Fmit(mglkg) Intake RtD(o) Hazard 

Arsenic 2.62E-05 1.5E-08 3.OE-04 5.1E-05 
Beryllium 2.36E-06 1.4E-09 5.0E-03 2.8E-07 
Lead 7.51E-05 4.4E-08 
Thallium 2.30E-06 1.3E-09 7.0E-05 1.9E-05 
TH-TOTAL 4.01E-05 2.3E-08 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 

Total Pathway: 7.OE-0i 

- Total 

1 SE-04 
8.OE-07 

5.5E-05 

Total Rad + Chem 7.0E-05 

0 
N 



TABLE B.411(c) 
(continued) 

ACTIVE FLYASH PILE HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

C! 
LE; ., 

2 8E-11 
2.2E-10 
2 2E-10 
2 3E-10 
7.8E- 10 
1 .OE-10 

8468-04 17E+03 3.6E-11 6.0E-C 
5 SE-11 
1.3E-11 
1.7E-10 

1 7 3 E M  3.4E+04 16E-11 5.5E-0 
156E-03 3.1E+03 1.6E-11 4.9E-C 

Total Pathway: 1.6E-C 

18E+00 
4.3E+00 

2 BE-12 2 8E-15 

2-Methylnaphthalene 
Benzo(a)anthracene 7.3E-01 

7.3E+00 
Benzo(b)fluoranthen 7.3E-01 
Phenanthrene 
U-Total I 5.248-02 5.8E-05 

I 
Total Pathway: 

Total Rad + Chem 1.6E-06 

PClNOCENlC RISK 

CS-137 
NP-237 2.2E-10 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 844E-04 8.8E+M 3 6E-11 3.28-08 
TH-228 
TH-230 
TH-232 
U-234 1 7 3 E M  1.8E+04 1.6E-11 2.9E-07 
,U-2351236 1.568-03 16E+03 1.6E-11 2 6E-08 
IU-238 1.74EM 1.8E+04 2.8E-11 5 1E-07 

I I 
Total Pathway: 8.6E-07 

11 Rkk 
1 IneestiodFruit 

Compound Conc'n-Fruit (mglkg,) Risk 
Arsenic 1.8E+00 
Beryllium 4.3E+00 

Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7.3E+00 
Benzo(b)fluoranthene 7.3E-01 
Phenanthrene 
U-Total 5.24842 3.1E-05 

Lead 2.58E-12 1.5E-15 

Total Pathway: 

Total 
Dust & Groundwater 

Affected 

1.8E-10 

9.28-08 

8.4E-07 
7.58-08 
1 SE-06 

l.lE-08 
1.3E-09 
9.28-08 
6.7E- 10 
2.2E-10 
2.1E-09 
8.4847 

. 7.58-08 
1 SE-06 

7.78-08 
I .7E-O8 

Total Rad + Chem 8.6E-07 Totof: 2.58-06 2.68-06 
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NON 

IngestionlVegnabla 
Compound Conc’n-Vep. (DCi/kg) intake RfDo Hazard 

cs-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

8.5E-04 1.7E+03 

1.7EM 3.4E+04 
1.6E-03 3.1E+03 
1.7E-02 3.4E+04 

I 
Total Pathway: 

Chem 
IngestiodVegetables 

ComDound Conc’n-VeE. (mE/kg) RfDo 
Arsenic 3 OE-04 
Beryllium 5 OE-03 
Lead 2 6E-12 2.8E-IS . 
Thallium 7.0E-05 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Phenanthrene 
U-Total 5 2 E M  58E-05 30E-03 1.9EM 

TABLE B.4-ll(c) 
(continued) 

RCINOGENIC HAZARD 

8.44E-04 8.8E+o2 

1 7 3 E M  1.8E+04 
1.56E-03 16E+03 
1.74EM 1.8E+04 

Total Pathway: 

Hazard 
IngesliodFruit 

ComDound Conc’n-Fmt (malkg) & R1D(o) 
Arsenic 3.0E-04 
Beryllium 5.0E-03 

Thallium 7 OE-OS 

2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluoranthene 
Phenanlhrene 
U-TOIA 5 24EM 3 IE-05 3 OE-03 I.0E-02 

Lead 2.588-12 1 SE-15 

TH-TOTAL 

Total ’ 

Dust & Groundwater 
Affected 

1 SE-04 
8.OEM 

S.SE-05 

2.9E-02 2.9EM 
I I 1  

Total Pathway: 1.9E-02 Total Pathway: 1.OE-Oi 

Total Rad + Chem 1.9E-02 

D 
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3.OEM Total Rad + Chem 1.OE-02 Toral: 2.98-02 



TABLE B.4-ll(d) 
RISKS DUE TO BACKGROUND CONCENTRATIONS ON-PROPERTY [SOUTH FIELD] FARMEX (RME VALUES)] 

ACTIVE FLYASH PILE BEEF AND MILK OUST AFFECTED) 
CARCINOGENIC RISK 

2 46E-03 1 8E+01 2 8E-11 5.1E-10 

2 96E-04 2 2E+W 7.8E-10 1 7E-09 
175E-04 13E+00 1.OE-10 1.3E-10 

1 748-06 1.3E-02 5 5E-11 7 OE-13 
1 13E-05 8.38-02 13E-11 l.lE-12 
8 16E-06 6.OE-02 17E-10 1 OE-11 
2.01E-04 1 5E+00 1.6E-11 2 4E-11 

Total Pathway. 6.2E-10 Total Pathway. 2 4E-09 

2 85E-06 2 9E-09 
3.49E-05 3.6E-08 
9.72E-08 1 .OE-10 

2-Methylnaphthalene 
Benzo(a)anthracene 7 30E-01 

7.30E+00 
Benzo(b)fluoranthen 7 30E-01 

Total Pathway. 2 6E-01 

Total Rad + Chem 2.7E-08 

I Risk 
IngestionlMilk 

Compound Conc'n inMilk(ma/L) intake Risk 
Arsenic 
Beryllium 
Lead 
Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

3.99E-07 1.6E-09 1.75E+00 2.9E-09 
3.97E-10 1.6E-12 4.30E+00 7.OE-12 
2.38E-06 9.8E-09 
1.75E-06 7.2E-09 
8.10E-08 3.3E-10 

7.30E-01 
7.30E+00 

7.30E-0 1 

Total Pathway: 2.9E-0 

Total - 
8.7E-10 

1.9E-09 
1.5E-10 

9.lE-13 
1.4E- 12 
1.3E-11 
2.6E-11 
2.2E- 12 
4.7E-11 

2.7E-08 
2.OE-09 

- 
$ &  

Total Rad + Chem 5.3E-09 u ~ n  
2 
$ 
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TABLE B.4-ll(d) 
(continued) 

NONCARCINOGENIC HAZARD . 

7.OE-03 1.3E+01 

16E-04 3.0E-01 2.96E-04 2.2E+00 
9.7E-05 1.8E-01 1.75E-04 1.3E+00 

2.OE-06 3.8E-03 1.74E-06 1.3E-02 
1.4E-05 2.5E-02 1.13E-05 8.3E-02 
9 8E-06 1.8E-02 8.16E-06 6.OE-02 
6.7E-05 1.2E-01 2.01E-04 1.5E+00 

Total Pathway: Total Pathway: 

2.9E-06 2.9E-09 . 
3.5E-05 3.6E-08 7.OE-05 5.1E-01 

. 9.7E-08 1.OE-10 
2-Methylnaphthalene 
Benzo(a)anthracene 

Benzo(b)fluoranthen 

FER\CRUZRMBQ\ABFONFFD.XLS\6/6/94; I0:39 PM 

Total Pathway: 5.6E-01 

Total Rad + Chem 5.6E-04 

11 Aazsrd 
IngestiodMilk 

Compound Conc'n inMilk(mpr/L) intake RfD[o) 
Arsenic 3.998-07 16E-09 3.OE-04 5.5E-06 
Beryllium 3.978-10 1.6E-12 5.OE-03 3 3E-10 
Lead 2.388-06 9 8E-09 
Thallium 1.758-06 7.2E-09 7 OE-05 1 OE-04 
TH-TOTAL 8.10E-08 3.3E-10 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthen 
Phenanthrene 

Total Pathway. 1 1E-O. 

5.1E-05 
9.lE-08 

6.2E-04 

Total Rad + Chem l.lE-04- 



TABLE B.Qll(d) (continued) 

ACTIVE FLYASH PILE BEEF AND MILK (GROUNDWATER AFFECTED) 
CARCINOGENIC RISK 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 

3.24EM 6.OE+01 3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 

2.07E-01 3.8E+02 1.6E-11 
1.86E-02 3.4E+01 1.6E-11 
2.07E-01 3.88+.02 2.8E-11 

Total Pathway: 

PU-2391240 

2.1E-09 SR-90 

TH-230 
TH-232 

6.1E-09 U-234 
5.5E-10 U-2351236 
l.lE-08 U-238 
1.9E-08 

L , Chem 
IngestiodBeef 

Comwund Conc'ninBeef(mz1kg) w e  a Risk 
Arsenic 1.75E+00 
Beryllium 4.30E+00 

Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 7.30E-01 
Benzo(a)pyrene 7.30E+00 
Benzo@)fluoranthene 7.30E-01 
Phenanthrene 
U-Total 6.248-04 6.48-07 

Lead 5.988-14 6.1E-17 

Total Pathway: 

Total Rad + Chem 1.9E-08 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 

1.65E-01 1.2E+03 3.6E-11 4.4E-C 
5.5E-11 
1.3E-11 
1.7E-10 

6.41E-01 4.7E+03 1.6E-11 7.5E-C 
5.788-02 4.2E+02 1.6E-11 6.8E-C 
6.438-01 4.7E+03 2.8E-11 1.3E-C 

Total pathway: 2.6E-C 

11 Risk 
IngesiiodMilk 

Compound Conc'n in Milk (ma/L) Risk 
Arsenic 1.75E+00 
Beryllium 4.30E+00 

Thallium 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 7.30E-01 
Benzo(a)pyrene 7 30E+00 
Benzo(b)fluoranthene 7.30E-01 
Phenanthrene 
U-Total 194E-03 8.OE-06 

Lead 5 10E-14 2.1E-16 

Total Pathway: 

Total 
Dust 81 Gmundwater 

- Total Affected 

8.7E-10 

4.6E-08 

8.lE-08 
7.38-09 
1.4E-07 

1.9E-09 
1.SE-10 
4.6E-08 
9.1E-13 
1.4E-12 
1.3E-11 
8.1E-08 
7.38-09 
1.4E-07 

2.7E-08 
2 .OE-09 

3.1E-07 Total Rad + Chem 2.68-07 Total: 2.8EM 
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NON 

RA-226 

SR-90 3.2E-02 6.OE+01 
TH-228 
TH-230 
TH-232 
U-234 2.1E-01 3.8E+02 
U-2351236 1.9E-02 3.4E+01 
U-238 2.1E-01 3.88+02 

Total Pathway: 

TABLE B.4-ll(d) (continued) 

lRCINOGENIC HAZARD 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

1.65E-01 1.2E+03 

6.41E-01 4.78+03 
5.78E-02 4.2E+Oi 

U-238 6.438-01 4.78+03 
Total Pathway: 

Arsenic 3.0E-04 
Beryllium- 5.0E-03 

Thallium 7.0E-05 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 
U-Total 6.2E-04 6.4E-07 3.0E-03 2.1E 

Lead 6.OE-14 6.1E-17 

FER\CRUZRI\ABQ\ABFONFFW.XLS\6/6/94: 1040 PM 

Total Pathway: 2.1E-04 

Beryllium 5 .OE-03 
Lead 5.10E-14 2.1E-16 
Thallium 7.0E-05 
TH-TOTAL 
2-Methylnaphthalene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Phenanthrene 
U-Total 1.948-03 8.OE-06 3.0E-03 2.78-03 

Total Pathway: 2.78-03 
I 

Total Rad + Chem 2.1E-04 

Total 
Dust & Groundwater 

Affected 

5.1E-05 
9.1E-08 

6.28-04 

2.9E-03 2.9843 

N O  
3.5E-03 -- 2 Total Rad + Chem 2.7E-03 Toful: 2.9E-03 

i 

?=a 
c 3  
Q 



TABLE B.413(a) 

SOUTH FIELD SURFACE SOIL 
RISKS DUE TO BACKGROUND CONCENTRATIONS FUTURE, ON-PROPERTY RESIDENT FARMER (RME VALUES] 

Carcim 

Inhalation of Particulates/Soil 
Compound Conch in Air (DCilm3) Intake Risk 

CS-137 7.0E-05 8.1E+00 1.9E-11 1.5E-IC 
NP-237 2.9E-08 
PU-238 3.9E-08 
PU-2391240 3.8E-08 

4.4E-04 5.1E+O1 7.0E-09 ,3.6Eai ’ RA-226 

RA-228 4.1E-04 4.7E+01 6.9E-10 3.2E-05 
SR-90 6.2E-11 
TC-99 8.3E-12 
TH-228 4.0E-04 4.6E+01. 7.8E-08 3.6E-0t 
TH-230 5.4E-04 6.2E+01 2.9E-08 1.8E-0t 
TH-232 3.8E-04 4.5E+01 l.lE-07 4.9E-0t 
U-234 3.7E-04 4.3E+01 2.6E-08 l.lE-0t 
U-2351236 3.2E-05 3.7E+00 2.5E-08 9.2E-05 

- U-238 3.9E-04 4.5E+01 5.2E-08 2.3E-0t 

genic Risk 

1.23 5.4E+03 
1.14 5.OE+03 

1.12 4.9E+03 
1.50 6.68+03 
1.08 4.8E+03 
1.04 4.6E+03 
0.09 3.9E+02 
1.08 4.8E+03 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

4.2E-Ot 
S.OE-07 

2.7E-07 
8.6E-08 
8.1E-07 
7.3E-05 
6.2E-0S 
1.3E-07 

I I I  

Total Pathway: 1.4E-05 Total Pathway: 6.2E-Ot 

5.78 1.4E-05 1 
Benzo(a)anthracene 

Benzo(b)fluoranthene Benzo(b)fluoranthene 
Benzo(g.h.i)perylene Benzo(g.h,i)perylene 

Benzo(k)fluoranthene 7.3E-02 
0 6 0  1.5E-06 43E+00 6.4E-Ot 

1920 4.7E-05 787E-06 5 1E-07 
Dibenzo(a,h)anthracene Dibenzo(a,h)anthracene 7.3E+00 

1.6E+01 
Indeno(l.2.3cd)pyrene Indeno(l,2,3d)pyrene 7.3E-01 

4.39846 2 8E-07 1070 26E-05 

Total Pathway: 2.4E-06 Total Pathway: 3.1E-05 

Total Rad + Chem 1.7E-05 Total Rad + Chem 3.7E-05 
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TABLE B.4-13(& 
(continued) 

Carcinl 

Not applicable 

I 

Total Pathway: 

I Chemical Risk 
Dermal Contact/Soil 

Compound SF(derm) Risk 
Aroclor-1254 l.OE+Ol 
Aroclor-1260 1 .OE+01 
Arsenic 4.6E-07 1.8E+00 8.4E-0; 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 4.7E-07 6.4E-0t 
Lead 1 SE-05 
Dibenzo(a,h)anthracene- 
Dieldrin 1.6E+01 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 8.4E46 

. 

I 
Total Pathway: 7.2E-06 

enic Risk 

CS-137 1.8E+01 2.0E-06 3.7E-05 

RA-226 5.1E+01 
RA-228 4.1E+01 

TH-228 4 7E+01 
TH-230 6.2E+01 
TH-232 4.5E+01 
U-234 4.3E+01 
U-2351236 3.7E+00 
U-238 4.5E+01 

4.3E-07 
2.8E-11 
2.7E-11 
6.0E-06 3.1E-04 
2.9E-06 1.4E-04 

6.OE-13 
5.6E-06 2.6E-04 

8.5E-06 3.8E-04 
3 .OE-1 1 1.3E49 
2.4847 8.8E-07 
3.6E-08 1.6E-06 

5.4E-11 3.4E-09 

Total Pathway: 1.1E-03 

:ompound Risk 

Not applicable 

For PAHs and Be, dermal carcinogenic risks assumes IX the oral carcinogenic risk 
Total Rad + Chem 7.2E-06 
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Total 

3.7E-05 

- 

3.1E-04 
1.4E-04 

2.6E-04 
1.9E-06 
3.9E-04 
1.2E-06 
9.8E-07 
4.1E-06 

2.8E-05 

1.3E-05 

Total Pathway: 



TABLE B.4-13(a) 
(continued) 

Non-carcm nic  Risk 
iiad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Ingestion/Soil 
Compound Conc'n (pCi/@ @ EtD(o) Hazard 

CS-137 0.44 1.9E+03 
t Inhalation of ParticulateslSoil 

Compound Conc'n in Air (pCi/m3) Intake RfDo Hazard 
CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 . 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.03E-05 8.1E+00 

4.39E-04 5.1E+O1 
4.05844 4.7E+01 

3.99E-04 4.6E+01 
5.36E-04 6.2E+01 
3.84E-04 4.5E+01 
3.71E-04 4.3E+01 
3.18E-05 3.7E+00 
3.85E-04 4.5E+01 

Total Pathway 

Aroclor-1260 
Arsenic 2.37E-06 
Benzo(a)anthracene 
Benzo(a)pyrene 
lBenzo(b)fluoranthene 
'Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a. h)anthracene 
Dieldrin 
Indeno(l.2.3sd)pyrene 
Phenanthrene 
TH-Total 4.39E-06 

1 SE-07 

2.46E-07 1.6E-08 
7.87E-06 5.1E-07 

2.88-07 

Total Pathway: 

Total Rad + Chem 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 . 

.23 S.4E+03 

.I4 5.OE+03 

.I2 4.9E+03 
S O  6.6E+03 

TH-232 1 08 4 8E+03 
U-234 1 04 4 6E+03 
U-235/236 0 09 3 9E+02 
U-238 1 0 8  48E+03 

Total Pathway 

Compound Conc'n (mg/k@ @ RfD(o) Hazard 
koclor-1254 
koclor-1260 
ksenic 
3enzo(a)anttiracene 
3enzo(a)pyrene 
3enzo@)fluoranthene 
3enzo(g.h. i)perylene 
3enzo(k)fluoranthene 
3eryllium 
Rad 
>ibenzo(a.h)anthracene 
Xeldrin 
ndeno(l.2.3-cd)pyrene 
'henanthrene 
FH-Total 

5.78 

0.60 
19.20 

10.70 

1.4E-05 

I SE-06 
4.7E-05 

2.6845 

3.0E-04 

5.0E-03 

5.OE-05 

4.8E-02 

3 .OE-04 

Total Pathway: 4.8E-0; 

Total Rad + Chem 4.8E-02 ' 
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TABLE B.4-13(a) 
(continued) 

46 
do 
Y U U 

w 
c. 

Non-car 
Radiation Haza 

Dermal ContacVSoil 

Not applicable 

Total Pathway: 

4.6E-07 2.9E-04 1.6E-03 
Benzo(a)anthracene 

Benzo@)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

4.7E-07 5.OE-05 9.5E-03 
1 SE-05 

Dibenzo(a,h)anthracene 

Indeno(l.2.3-cd)pyrene 
5 OE-05 

8 . 4 8 4 6  

rogenic Risk 

RA-226 5.1E+01 
RA-228 47E+01  

TH-228 4.7E+01 
TH-230 6.2E+01 
TH-232 4.5E+01 

U-2351236 3.7E+00 

Total Pathway: 

External RadiatiodSoil 
Compound RfD(o) Hazard 

Not applicable 

I 
Total Pathway: 1.1E-02 Total Pathway: 

Total Rad + Chem 1.1E-02 

Total - 

4.9E-02 

9.7E-03 

FER\CRU2RnABQ\SFSLONRF.XLS6/6/% 1 2  16 AM 



,. . . 

TABLE B.4-13@) 
RISKS DUE TO BACKGROUND CONCENTRATIONS [FUTURE, ON-PROPERTY FARMER (RME VALUES)] 

SOUTH FIELD: GROUNDWATER 
CARCINOGENIC RISK 

NP-237 
SR-90 
TC-99 
U-234 
U-2351236 
U-238 

2.2E-10 
3.7E-03 1.8E+02 3.6E-11 6.5E-09 

1.3E-12 
1.8E-01 8.7E+03 1.6E-11 1.4E-07 
1.6E-02 7.9E+02 1.6E-11 1.3E-08 
1.8E-01 8.7E+03 2.8E-11 2.4E-07 

I I  
Total Pathway: 4.0E-07 Total Pathway: 

2-Methylnaphthalene 2-Methylnaphthalene 
Lead 6.48-05 1.8E-06 6.6E-06 
Tnbutyl phosphate Tributyl phosphate 
U-Total 5.4E-04 1.5E-05 5.58-05 

Total Pathway: Total Pathway: 

Total Rad + Chem 4.0E-07 Total Rad + Chem 

FER\CRU2RI\ABO\SGWONRF.XLS\6/6/94: 12: 17 AM 



TABLE B.4-13@) 
(continued) 

I 

U 
E: 
do 
W 
W 

FER\CRU2RI\ABQ\SGWONW.XLS\6/6/94; 12: 17 AM 

CARCINOGENIC RISK 

Dermal ContacVGroundwater 

Not applicable 

Total Pathway: 

6.5E-09 

1.4E-07 
' 1.3E-08 

2.4E-67 

Chemical Risk 
Dermal ContacVGroundwater 

Compound intake SF(derm) Risk 
2-Meihylnaphthalene 

Tnbutyl phosphate 
U-Total 4.2E-08 

Lead 2.OE-11 

I 
Total Pathway: 

Total Rad + Chem 
For PAHs and Be dermal carcinogenic risk assumes IX the oral carcinogenic risk. 



TABLE B.4-13(b) 
(continued) 

NONCARCINOGENIC HAZARD 

3.7E-03 1.8E+02 Not applicable 
NP-237 
SR-90 
TC-99 
U-234 1.8E-01 8.7E+03 

U-238 1.8E-01 8.7E+03 
U-2351236 . 1.6E-02 7.9E+02 

Total Pathway: Total Pathway: 

2-Methylnaphthalene 2-Methylnaphthalene 

Tnbutyl phosphate Tributyl phosphate 
6.48-05 1.8E-06 

Total Pathway: 4.9E-03 Total Pathway: 

FER\CRU2RI\ABQ\SGWONRF. XLS\6/6/94; 12: I7 AM 

Total Rad + Chem 4.9E-03 Total Rad + Chem 



e e 
TABLE B.4-13(b) 

(continued) 

NONCARCINOGENIC HAZARD 
Radiation Hazard 

Dermal ContacdGroundwater 

, 

I Chemical Hazard 
Dermal ContacdGroundwater 

Intake- RfD(derm) Hazard Compound - 
2-Methylnaphthalene 

Tributyl phosphate 4.5E-03 
U-Total .4.2E-08 1.5E-04 2.8E-04 

Lead 2.OE-11 

5.28-03 

Total Pathway: 2.8E-04 

Total Rad + Chem 2 . 8 E - 0 4 7 1  

. .  . .  
. .. ... ., 

FER\CRUZRl\ABQ\SGWONRF.XL.S\6/6/94; 12: 17 AM 



TABLE B.4-13(c) 
RISKS DUE TO BACKGROUND CONCENTRATIONS m, ON-PROPERTY FARMER @ME VALUES)] 

SOUTH FIELD: HOME GROWN PRODUCE (DUST AFFECTED) 
CARCINOGENIC RISK 

- 
3.1E-07 

1.2E-06 
1.4E-07 

4.48-09 
1.4E-09 
1.3E-08 
5.6E-08 
4.7E-09 

Compound 
cs-137 
NP-237 
PU-238 
PU-2391240 
FA-226 
R4-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

Conc'n-Vep.. (Ci/k& - Intake 
5.65E-03 l.lE+04 

TH-Total 3.89E-04 4.3E-07 

7.90E-04 1.6E+03 
7.328-04 1.4E+03 

I T H - T O ~ ~ ~  3.89E-04 2.3E-07 

4.07845 8.OE+01 
5.46845 1.1E+02 
3.93E-05 7.7E+01 
1.78843 3.5E+03 
1.51E-04 3.OE+02 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E- 10 

1.OE-10 
3.6E-11 
1.3E-12 
5SE-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 

Conc'n-Fruit (vCi/kd 
5.64E-03 5.9E+03 

7.908-04 8.2E+02 
7.258-04 7.6E+02 

3.96845 4.1E+01 
5.46E-05 5.7E+01 
3.938-05 4.1E+OI 
1.788-03 1.9E+03 
1.51E-04 1.6E+02- 

sF&J 
2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 

Risk 
1.6E-07 
- 

6.4E-07 
7.6E-08 

2.3E-09 
7.4E-10 
7.0E-09 
3 .OE-08 
2.5E-09 

U-238 3.858-03 3.68+03 2.8E-11 1.0E-07 U-238 1.85E-03 1.9E+03 2.8E-11 5.4E-081 
Total Pathway: 1.9E-06 Total Pathway: 9.8E-07 

Chemi 
IngatiodVegetabla 

Compound Conc'n-Vep. (mp.lkq2 - Intake Risk 
Aroclor-1254 7 7E+00 
Aroclor- I260 7.7E+00 
Arsenic 1.48842 1.6E-05 1.8E+00 2 9E-05 
Benzo(a)anthracene 7 3E-01 
Benzo(a)pyrene 7.3E+00 
Benzo(b)fluoranthcne 7.3E-01 
Bcnzo(g.h.i)perylene 
Benzo(k)fluoranthcne 7.38-02 
Beryllium 3.858-04 4.2E-07 4.3E+00 18E-06 
Lead 5.01E-02 5.5E-05 
Dibenzo(a.h)anthracen 7.3E+00 
Dieldrin 1.6E+01 
Indeno(l.2.3-cd)pyrcn 7.3E-01 
Phenanthrene 

IngationlFruit 
Compound Conc'n-Fmit(mp.1keJ sF&J Risk 

Aroclor- 1254 7.7E+00 

Arsenic 1488-02 87E-06 18E+00 1 5 E M  
Benzo(a)anthracene 7 3E-01 
Benzo(a)pyrene 7 3E+00 
Benzo(b)fluoranthene 7 3E-01 
Benzo(g, h , i)perylene 
Benzo(k)fluoranthene 7 3 E M  
Beryllium 3858-04 228-07 43E+00 97E-07 
Lead 5 O l E M  29E-05 
Dibenzo(a.h)anthracen 7 3E+00 
Dieldrin 16E+01 
Indeno(l.2.3-cd)pyren 7 3E-01 
Phenanthrene 

Aroclor-1260 7 7E+00 

Total - 
4.88-07 

1.9E-06 
2.2E-07 

6.7E-09 
2.1E-09 
2.0E-08 
8.6E-08 
7.38-09 
1.6E-07 

4.48-05 

2.8E-06 

Total Rad + Chem 3.2E-05 Total Rad + Chcm 1.7E-051 Toful: 4.9E-051 
FER\CRU2RI\ BQ\SVGONRFD.XLS\6/6/94; 12: 19 A M  3 



TABLE B.4-13(c) 
(continued) 

NONt 

7.98-04 1.6E+03 
7.3E-04 1.4E+03 

4.1E-05 8.OE+Ol 
5.SE-05 l . l E + M  
3 9E-05 7.7E+01 
18E-03 3.5E+03 
l.SE-04 3 0 E t 0 2  
1 8E-03 3 6 E t 0 3  

Total Pathway: 

Compound Conch-Ven. (mnlke,) 
Aroclor-1254 
Aroclor-1260 
Arsenic 1 SE-02 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene , 
Benzo(k)fluoranthene 
Beryllium 3.98-04 
Lead 5.0E-02 
Dibenzo(a.h)anthracen 
Dieldrih 
Indeno(l.2.3-cd)pyren 
Phenanthrene 
TH-Total 3.9E-04 

- Intake RfDlo) 

1.6E-05 3.0E-04 

4.2EM 5.0E-03 
5.58-05 

5 .OE-05 

4.3847 

Hazard 

5.4E-G 

8.5E-C 

~~ _______ 

Total Pathway: 5.SE-E 

Total Rad + Chem 5.5EM 
FER\CRU2RnABQ\SVGONRFDFD.XLS\6/6/94; 12: 19 AM 

RCINOGENIC HAZARD 

IngestiodFmit 
Compound Conc'n-Fruit(pCVke,) & RfDo 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

5.64E-03 5.9E+03 

7.908-04 8.28+02 
7.25E-04 7.68+02 

3.%E-05 4.1E+01 
5.46E-05 5.7E+01 
3.93E-05 4.1E+01 
1.78E-03 1.9E+03 

1.85E-03 1.9E+03 
1.51E-04 1.6E+02 

Total Pathway: 

I H  

1 IngestiodFruit 
Compound Conc'n-Fruit (mglke,) 

Aroclor-1254 
Aroclor-1260 
Arsenic 1.48EM 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Bern&, h , i)perylene 
Benzo(k)fluoranthene 
Beryllium 3.85E-04 
Lead 5.01EM 
Dibenzo(a.h)anthracen 
Dieldrin 
Indeno(l.2.3-cd)pyren 
Phenanthrene 

& R R ) o  

8.78-06 3.0E-04 

2.2E-07 5.0E-03 
2.98-05 

5.OE-05 

Hazard - 

2.9E-02 

4.5E-05 

TH-Total 3.89E-04 2.3EM . 

Total Pathway: 2.9EM 

Total Rad + Chem 2.9E-02 

Total - 

8.3EM 

1.3E-04 



TABLE B.C13(c) 
(continued) 

SOUTH FIELD: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

Chem 
IngestiodVegetabla 

Compound Conc'n-Vea. (ma/k& - Intake w !tisJc 
Armlor-1254 7.7€+00 
Armlor- 1260 7 7E+00 
Arsenic 1.8E+00 
Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7.3E+00 
Benzo(b)fluoranthen 7 3E-01 
Benzo(g. h . i)perylene 
Benzo(k)fluoranthen 7.3E-02 
Beryllium 4.3E+00 
Lead 3.32E-04 3 7 E M  

Dieldrin 16E+01 
Indene( 1.2.3-cd)pyr 7.3E-01 
Phenanthrene 
TH-Total 
2-Mahylnaphthalene 
Tributyl phosphate 
U-Total 2.628-03 2.9806 

Dibenzo(a.h)mthrac 7.3E+00 

I 

. 

IngestiodVegetabla 
Compound Conc'n-Vea. (vCi/k& & w . Risk 

CS-137 2.8E-11 
NP-237 2.2E-10 
PU-238 2.2E-10 
PU-2391240 2.3E-10 
RA-226 7.8E-10 
RA-228 1.OE-10 
SR-90 2.07E-05 4.1E+01 3.6E-11 1.5E-C 
TC-99 1.3E-12- 
TH-228 5.5E-11 
TH-230 1.3E-11 
TH-232 1.7E-10 
U-234 8.728-04 1.7E+03 1.6E-11 2.7E-E 
U-2351236 7.89845 1.6E+02 1.6E-11 2.5E-C 
U-238 8.72E-04 1.7E+03 2.8E-11 4.8E-C 

Total Pathway: 8.0E-C 

Total Pathway: 

FER\CRUIRI\ BQ\SVGONRRN.XLS\6/6/94; 12:22 A M  Total Rad + Chem 8.0E-08 3 

RCINOGENIC RISK 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 

2.068-05 2.2E+01 3.6E-11 7.8E-1 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 

8.728-04 9.1E+02 1.6E-11 1.5E-O 

Total parhway: 4.2E-0 

7.7E+00 
Armlor-1260 7.7E+00 

1.8E+00 

7.3E+00 
Benzo(a)anlhracene 7.3E-01 

Benzo@)fluoranthene 7.3E-01 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 7.3EM ', 

4.3E+00 
3.32E-W 1.9E-07 

Dibenzo(a.h)anthracen 7.3E+00 

lndeno(l.2.3-d)pyren 7.3E-01 
1.6E+01 

2-Methylnaphthalene 

2.62843 1 SE-06 

Total 
Dust 81 Groundwater 

Affected 

4.8E-07 

2.28-09 

4.2E-08 
3.8E49 
7.4E-08 

1.9E-06 
2.2E-07 
2.2E-09 

6.7E-09 
2.1E-09 
2.0E-08 
1.3E-07 
l.lE-08 
2.3E47 

4.4E-05 

2.8846 

Total Pathway: 

Total Rad + Chem 4.28-08 



TABLE B.4-13(c) 
(eontinued) 

NON 
Radia 

lngestionNegetabla 
Comwund Conc'n-Vep. (pCdk& m EID[ol Hazard 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 2.1E-05 4 1E+01 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 8.78-04 17E+03 
U-2351236 7.9E-05 16E+02 
U-238 8.78-04 1 7E+03 

I Cheo 
IngestionNegetabla 

Compound Conc'n-Vep.. (mJzlkpJ & RfDo Hazard 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo@)fluomthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 3.38-04 3.7E-07 
Dibenzo(a.h)anthracen 
Dieldrin 
Indeno(l,2,3cd)pyren 
Phenanthrene 
TH-Total 
2-Mahylnaphthalene 
Tributyl phosphate 
U-Total 2.68-03 2.98-06 

3.0E-04 

5.0E-03 

5.OE-05 

5.OE-03 
3.0E-03 9.6E-0 

I 
Total Pathway: 9.6E-0 

RCINOGENIC HAZARD 
m Hazard 
.I 

IngestiordFruit 
Compound Conc'n-Frnii(pCi/k& & RfDo Hazard 

CS-137 . 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC'99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 

2.06845 2.2E+01 

8 . 7 2 8 4  9.1E+02 
7.89845 8.2E+01 

(U-238 8.72E-04 9.1E+02 
Total Pathway: 

I - Hazard 
IngauordFrnit 

compound Conc'n-Fruit (rnp.lkeJ R(D0 Hazard 
Aroclor- 1254 
Aroclor- 1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 3.32E-04 1.9E-07 
Dibenzo(a. h)anthracen 
Dieldrin 
Indene( 1.2.3-cd)pyren 
Phenanthrene 

2-Methylnaphthalene 
Tributyl phosphate 
U-Total 2.62E-03 1.5E-06 

TH-Total 

3.0E-04 

5.OE-03 

5.0E-05 

5 .OE-03 
3.0E-03 5.1E-04 

I 

Tolal Pathway: 5.1EO 

Total 
Dust & Groundwater. 

Affeeted 

8.38-02 

1.3E-04 

1 SE-03 1.5E-03 

Total Rad + Chem 5.1E-04 Total: 1.5E-03 8.58-02 FER\CRUZRI\ABQ\SVCiONRRH.XLS\6/6/94: 1222 A M  Total Rad + Chem 9.6E-04 



TABLE B.4-13(d) 
RISKS DUE TO BACKGROUND CONCENTRATIONS ON-PROPERTY FARMER (RME VALUES)] 

SOUTH FIELD: BEEF AND MILK (Dum AFFECTED) . 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

3.84E-01 7.1E+02 
3.51E-01 6.48+02 

3.56E-03 6.5E+00 
4.88E-03 9.OE+00 
3.52E-03 6.5E+00 
1.92E-01 3.58+02 
1.63E-02 3.OE+01 
2.00E-01 3.7E+02 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11 
1.3E-12 
5.5E-1 I 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.0E-06 

5.5E-07 
6.4E-08 

3.6E-10 
1.2E-10 
l.lE-09 
5.7E-09 

1 .OE-08 
4.8E-10 

cs-137 
NP-237 
PU-238 
PU-239l240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-235l236 
U-238 

1.38E+01 

6.92E-01 
6.35E-01 

3.02E-03 
4.07E-03 
2.93E-03 
5.77E-01 
4.88842 
5.99E-01 

1 .OE +05 

5.1 E +03 
4.7E+03 

2.2E+01 
3.OE +01 
2.2E+01 
4.28+03 
3.6E+02 
4.4E+03 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
1.3E-12 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-1 I 
2.8E-11 

2.8E-06 

4.0E-06 
4.7E-07 

1.2E-0S 

3.7E-0S 
6.8E-08 
5.7E-0S 
1.2E-07 

3.9E-1C 

I I ,  1 
Total Pathway: 2.7E-06 Total Pathway: 7.58-06 

7.7E+00 
7.7E +00 

Benzo(a)anthracene 7 3E-01 
7 3E+00 

Benzo(b)fluoranthene 7 3E-01 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 7 3E-02 

289E-02 3.0E-05 18E+00 52E-05 

600E-04 62E-07 4.3E+00 27E-06 
4 63E-03 4.8E-06 

Dibenzo(a,h)anthracene 7.3E+00 
16E+01 

Indeno(l.2.3cd)pyrene 7.3E-01 

348E-05 36E-08 

Total Rad + Chem . 5.7E-05 

FER\CRU2RI\ABQ\SBFONRFD,XN6/6/94; I I :02 PM 

IngestionlMilk 
Compound Conc'n InMilk (ma/L) 

Aroclor- 1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 

7.7E+00 
7.7E+00 

7.3E-01 
7.3E+00 

7.3E-01 

8 . 6 7 8 4  3.68-06 1.8E+00 6.28-06 

7.38-02 
5.40E-07 2.2E-09 4.3E+00 9.5E-09 
3.86E-03 1.6E-05 

7.3E+00 
1.6E+01 
7.3E-01 

2.90E-05 1.2E-07 

I 
Total Pathway: 6.2E-01 

4.9E-06 

4.5E-06 
5.3E-07 

1.6E-09 

4.8E-09 
7.4E-08 
6.2E-09 
1.3E-07 

5.1E-10 

5.8E-05 

2.7E-06 

Total Rad + Chem 1.4E-05 



TABLE B.4-13(d) 
(continued) 

IngestionlBeef 
Compound Conc'n in BeeflmrrlkA Rfi)o Hazard 

NONCARCINOGENIC HAZARD 

Ingestion/Milk 
Compound Conc'n inMilk (ma/L) Intake RfDo Hazard 

cs-137 
NP-237 
PU-238 
PU-239f240 
RA-226 ' 

RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
THi232 
U-234 
U-2351236 
U-238 ' 

c, ..c :p 

3.8E-01 7.1E+02 
3.5E-01 6.4E+02 

Aroclor-1260 . 
Arsenic 2.9E-02 3.0E-05 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Beryllium 6.0E-04 6.2E-07 
Lead 4.6E-03 4.8846 
Dibenzo(a,h)anthracene 
Dieldrin 
Indeno( 1.2.3cd)pyrene 
Phenanthrene 
TH-Total 3.5E-05 3.68-08 

3.6843 6.5E+00 

3.5E-03 6.5E+00 
1.9E-01 3.5E+02 
1.6E-02 3.OE+01 
2.OE-01 3.7E+02 

4.9E-03 9.OE+00 

NP-237 
PU-238 
PU-239t240 
RA-226 
RA-228 
SR-90 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.928-01 
6.35E-01 

3.02E-03 
4.07843 
2.93843 
5.77E-01 
4.88E-02 
5.99E-01 

5.1E +03 
4.78+03 

2.2E+01 
3.OE+01 

4.28+03 
3.6E +02 
4.4B+03 

2.2E+01 

I m .  Total Pathway. 

3.0E-04 9.9E-0 

5.0E-03. 1.2E-0 

5.OE-05 

8.7E-04 3.6E-06 3.0E-04 1.2E-02 

Aroclor-1254 
Aroclor-1260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h, i)perylene 
Benzo(k)fluoranthene 
Beryllium 
Lead 3.9E-03 1.6E-05 
Dibenzo(a.h)anthracene 
Dieldrin S.OE-05 
Indeno(l.2.3cd)pyrene 
Phenanthrene 
TH-Total 2.9E-05 1.2E-07 

5.4E-07 2.2E-09 5.0E-03 4.4847 

1 
Total Pathway: I .2E-0: 

Total - 

1.1E-01 

1.2E-04 

Total Rad + Chem 9.9E-02 Total Rad + Chem 1.2E-02 

FER\CR02R~ABQ\SBFONRFD.XL.Q6/6/94; I I :02 PM 



TABLE B.4-13(d) 
(continued) 

SOUTH FIELD BEEF AND MILK (GROUNDWATER -TED) 

2.2E-10 
2.2E-IO 

7.8E- 10 
2.3 E- 10 

I.OE-10 
7.94E-04 1.5E+00 3.6E-11 5.2E-11 

1.3E-12 

1.3E-11 
1.7E-10 

SSE-11 

' 1.04E-02 1.9E+Ol 1.6E-11 '3.lE-IC 
9.408-04 1.7E+00 1.6E-11 2.8E-11 

RCINOGENIC RISK 

PU-2391240 . 

2.2E-IO 
2.2E-IO 
2.3E-10 
7.8E-10 
I.OE-IO 

4.03E-03 3.OE+OI 3.6E-11 l.lE-09 
1.3E-12 
5.5E-I I 
1.3E-11 
I .7E-10 

3.22E-02 2.4E+02 I .6E-1 I 3.8E-09 
2.928-03 2.1E+OI 1.6E-11 3.4E-IO 
3.228-02 2.4E+02 2.8E-I I 6.68-09 U-238 1.04E-02 1.9E+01 2.8E-11 5.3E-IC ,~ ~~ ~ 

I 
Total Pathway: 9.2E-IO Total Pathway? I .2E-08 

enzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo(k)fluoranthene 

Dibenzo(a , h)anthracene 

Indeno(l.2.3-cd)pyrene 

2-Methylnaphthalene 
Tributyl phosphate 

7.7E+00 
7.7E+00 
I .8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3E-02 
4.3E+00 

7.3E+00 
I .6E+OI 
7.3E-01 

5.91 E-06 6.1 E-09 

9.848-07 I .OE-09 

Total Pathway: 

Total Rad + Chem 9.2E-10 

IRiSk 
IngestiodMilk 

Conc'n-Milk (mRlL1 % & Compound 
Aroclor-I254 7.7E+00 
Aroclor-I260 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 
Benzo( k)fluoranthcne 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Dieldrin 
Indeno(l.2.3-cd)pyrenc 
Phenanthrene 

2-Methylnaphthalenc 
Tributyl phosphate 

TH-Total 

U-Total 

7.7E+00 
1.8E+00 
7.3E-01 

7.3E+00 
7.3E-01 

7.3E-02 
4.3E+00 

7.3E+00 
I .6E+OI 

5.098-06 2.1E-08 

7.3E-01 

3.22E-07 1.3E-09 

I 
Total Pathway: 

Total 
Dud & Groundwater 

AITected 

4.98-06 

4.5E-06 
5.3E-07 

l.lE-09 l.lE-09 

1.6E-09 
5.1 E- 10 
4.88-09 

4.1E-09 7.8E-08 
3.7E-IO 6.6E-09 
7.28-09 . 1.4E-07 

5.8E-05 

2.7E-06 

Total Rad + Chem 1.2E-08 Toful: 1.Jt-08 7. I E- > r 
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NONCARCINOGENIC HAZARD Total 
Dust & Groundwater 

Total Afreded - 

,. * 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 7.9804 1.5E+W 
TC-99 
TH-228 
TH-230 
TH-232 
U-234 1.OE-02 1.9E+01 . 
U-2351236 9.4E-04 1.7E+W 
U-238 l.OE-02 1.9E+OI 

Total Pathway: 

Aroclor-1260 
Arsenic. 3.OE-04 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzok , h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 5.OE-03 
Lead 5.9E-06 6.1E-09 
Dibenzo(a.h)anthracene 

Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 

Dieldrin 5.OE-05 

Tributyl phosphate 5.OE-03 
U-Total 9.88-07 l.OE-09 3.OE-03 3.4E-0' 

NP-237 
PU-238 
PU-2391240 
RA-226 ' 

RA-228 
SR-90 4.038-03 3.OE+01 
TC-99 . 
TH-228 
TH-230 
TH-232 
U-234 3.22E-02 2.48+02 . 
U-2351236 2.92803 2.1E+01 
U-238 3.22E-02 2.48+02 

Total Rad + Chem 3.4807 

3.0E-M 
Aroclor-1260 
Arsenic 
Benzo( a)anthracene 
Benzo(a)pyrene 
&nw(b)fluoranthene 
Benzok , h , i)pery lene 
Benzo(k)fluoranthene 
Beryllium 5.OE-03 

Dibenzo(a.h)anthracene 
Dieldrin 5.OE-05 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
TH-Total 
2-Methylnaphthalene 
Tributyl phosphate 5.OE-03 

I 

Lead 5.1E-06 2.1E-08 , 

U-Total 3.28-07 1.3E-09 3.OE-03 4.48-07 

I 
Total Pathway: 4.4E-0; 

l.lE-01 

I .2E-04 

7. 8E-07 7.8847 

Total Rad + Chem 4.4E-07) Told: 7.8E-n 1.1E 
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TABL 4-15(a) 
RISKS DUE TO BACKGROUND CONCENTRATIONS FUTURE ON-PROPERTY FARMER 

(RME VALUES) INACTIVE FLYASH PILE: SURFACE SOIL 
Carcinogenic Risk 

Inhalation of ParticulateslSoil 
Compound Conch in Air (pCilrn3) Intake - Risk 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-2i8 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.89E-06 
6.398-06 

6.28E-06 
8.4 1 E-06 
6.05846 
5.83E-06 
5.04E-07 
6.05E-06 

8.0E-01 
7.4E-01 

7.3E-01 
9.7E-01 
7.0E-01 
6.8E-01 
5.8E-02 
7.0E-01 

2.9E-08 
3.98-08 
3.88-08 
7.0E-09 
6.9E-10 
6.2E-11 
7.8E-08 
2.9E-08 
l.lE-07 
2.68-08 
2.5E-08 
5.2E-08 

5.6E-09 
5.lE-10 

5.7E-08 
2.88-08 
7.7E-08 
1.8E-08 
1.5E-09 
3.6E-08 

L 1 
Total Pathway: 2.28-07 

‘ 4.20849 2.7E-10 8 4E+W 2.3E-09 
Dibenzo(a,h)anthracene 6.1E+W 

1.34E-07 8.7E-09 
7.47848 4.88-09 

2-Methylnaphthalene 

Total Pathway: 4.2E-01 

5.68-09 
5.1E-10 

5.7E-08 
2.8E-08 
7.7E-08 
I .8E-08 
1.5E-09 
3.6E-08 

3.9E-08 
2.3E-09 

Total Rad + Chem 2.7E-07 

FER\CRU2RI\ABO\IFSLONRF.XLS\6/6194; 12:02 AM 



TABLE B.4-15(a) 
(continued) 

, 

Cornmund Conc'n inAir(pCUm3) Intake Rfi)o Hazard 
NP-237 
PU-238 
PU-239/240 
RA-226 6.89E-06 8.0E-01 
RA-228 6.39E-06 7.4E-01 

TH-228 6.28E-06 7.3E-01 
TH-230 8.41E-06 9.7E-01 
TH-232 6.05E-06 7.0E-01 
U-234 5.83E-06 6.8E-01 
U-235/236 5.04E-07 5.8E-02 
U-238 6.05E-06 7.0E-01 

SR-90 

Total Pathway: 

Arsenic 
Beryllium 
Dibenzo(a.h)anthracene 
Lead 

2-Methylnaphthalene 
TH-TOTAL 

Chemical Hazard 
Inhalation of ParticulateslSoil 

Compound Conc'n (mglm3) - Intake RfDo Hazard 
4.058-08 2.68-09 
4.20E-09 2.7E-10 

1.34E-07 8.7E-09 
7.47E-08 4.8E-09 

I 

Total Pathway: 

Total Rad + Chem Total: I 3 

FER\CRUZRl\ABQ\IFSLONRF.XL.S\6/6/94; I2:OZ AM 



TABLE B.4-15@) 

FARMER (RME VALUES) INACTIVE FLYASH PILE: GROUNDWATER 
CARCINOGENIC RISK 

RISKS DUE TO BACKGROUND C O N C E N T R A T I O N S [ F ,  ON-PROPERTY FARMER [SOUTH FIELD] 

3.7E-06 1.8E-01 3.6E-11 6.5E-12 Not applicable 

1.8E-04 8.7E+00 1.6E-11 1.4E-10 
1.6E-05 7.9E-01 1.6E-11 1.3E-11 
1.8E-04 8.7E+00 2.8E-11 2.4E-10 

2-Methylnaphthalene 
Lead 6.4E-05 1.8E-06 
Tributyl phosphate 
U-TOTAL 5.4E-04 1.5E-05 

2-Methylnaphthalene 
Lead 6.6E-06 
Tributyl phosphate 
U-TOTAL 5.5E-05 

I I I  I 

Total Pathway: Total Pathway: 

Total Rad + Chern Total Rad + Chern 4.OE-10 

FER\CRU2RI\ABQ\IGWONRF,XU\6/6/94; 12:02 AM e 



TABLE B.4-15(b) 
(continued) 

CARCINOGEMC RISK 

Not applicable 

Total Pathway: 

Ris 
Dermal Contact/Groundwater 

Compound SF(derm) Risk 
2-Methylnaphthalene 

Tributyl phosphate 
U-TOTAL 4.2E-08 

Lead 2.OE-11 

6.5E-12 

1.4E-10 
1.3E-11 
2.4E-10 

I I 
Total Pathway: 

Total Rad + Chem 
For PAHs and Be, dermal carcinogenic risks assumes 1X the oral carcinogenic risk. 

FER\CRU2RI\ABQ\IGWONRF.XL.S\6/6/94; 12:02 AM 
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TABLE B.4-15(b) 
(continued) 

Conc'n(pCI/L) RfDo Hazard 

3.7E-06 1.8E-01 

1.8E-04 8.7E+00 
1.6E-05 7.9E-01 
1.8E-04 8.7E+00 

I 
Total Pathway: 

I 
Total Pathway: 

2-Methylnaphthalene 
Lead 6.4E-05 1.8E-06 
Tributyl phosphate 5.0E-03 
U-TOTAL 5.48-04 1.5E-05 3.0E-03 4.9E-0 

2-Methylnaphthalene 
Lead 6.6E-06 
Tributyl phosphate 
U-TOTAL 5.5E-05 

I I I  
Total Pathway: 4.9E-03 Total Pathway: 

Total Rad + Chem 4.9E-03 * Total Rad ?- Chem 

FER\CRU2RI\ABQ\IGWONRF,XLS\6/6/94; 12:02 AM e 



TABLE B.4-15(%) 
(continued) 

NONCARCINOGENIC HAZARD 
Radiation Hazard I I 

Total - Demal ContactfGroundwater 

I Chemical Hazard I 
I Dermal ContactfGroundwater I 

Intake RfDCderm) Hazard 

2.OE-11 
4.5E-03 

4.2E-08 -1 1.5E-04 2.8E-04 

Compound 
2-Methylnaphthalene 
Lead 
Tributyl phosphate 
U-TOTAL 5 2E-03 

Total Pathway- 2.8E-04 

Total Rad + Chem 2 . 8 E - 0 4 ) T o r a I : I  

FER\CRUZRI\ABQ\IGWONRF.XL.S\6/6/94; 12:02 AM 



TABLE B.4-15(c) 
RISKS DUE TO BACKGROUND CONCENTRATIONS [FUTURE ON-PROPERTY [SOUTH FIELD] FARMER (RME VALUES)] 

INACTIVE FLYASH PILE HOME GROWN PRODUCE @USr AFFECTED) 

2.2E-10 
2.2E-10 
2.3E-10 

3.47E-06 6.8E+00 7.8E-10 5.3E-09 
3.14E-06 6.2E+00 1.OE-10 6.2E-10 

3.6E-11 
3.07E-06 6.OE+00 5.5E-11 3.3E-10 
4.20E-06 8.3E+00 1.3E-11 l.lE-10 
3.03E-06 6.OE+00 1.7E-10 1.0E-09 
2.86E-06 5.6E+00 1.6E-11 9.OE-11 
2.47E-07 4.9E-01 1.6E-11 ,7.8E-12 
2.97E-06 5.8E+00 2.8E-11 1.6E-10 

CARCINOGENIC RISK 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
Ti3-232 
U-234 
U-2351236 
U-238 

9P-237 
PU-238 
PU-239/240 
FA-226 
FA-228 
SR-90 
M-228 
W-230 
M-232 
U-234 
U-2351236 
U-238 

3.47E-06 3.6E+00 
3.11E-06 3.2E+00 

2.98E-06 3.1E+00 
4.20E-06 4.4E+00 
3.03E-06 3.2E+00 
2.86E-06 3.OE+00 
2.478-07 2.6E-01 
2.97E-06 3.1E+00 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-IO 2.8E-09 
1.OE-10 3.2E-10 
3.6E-11 
5.5E-11 1.7E-10 
1.3E-11 5.7E-11 
1.7E-10 5.4E-10 
1.6E-11 4.8E-11 
1.6E-11 4.IE-12 
2.8E-11 8.7E-11 

I 1  I 
Total Pathway: 7.7E-09 Total Pathway: 4.1E-09 

Dibenzo(a.h)anrhracene 7.3E+00 
6.99E-05 7.7E-08 
3.73845 4.1E-08 

2-Methylnaphthalene 

Total Pathway: 5.7E-01 

Total Rad + Chem 6.5E-08 

FER\CRUZRl\ABQ\IVGONRFD.XLS\6/6/94: 1203 AM 

Compound Conc’n-Fmit(m.e/k& Intake W Risk 
Arsenic 2.44E-05 1.4E-08 1.8E+00 2.5E-08 
Beryllium, 2.208-06 1.3E-09 4.3E+00 5.5E49 
Dibenzo(a.h)anthracene 7.3E+00 
Lead 6.998-05 4.1E-08 
TH-TOTAL 3.73E-05 2.2E-08 
2-Methylnaphthalene 

I Total Pathway: 3.OE-08 

8.2E-09 
9.4E-IO 

5 .OE-10 
1.6E-10 
1.6E-09 
1.4E-10 
I .2E-11 
2.5E-10 

7.28-08 
I .6E-08 

Total Rad + Chem 3.5E-08 



TABLE B.4-15(~) 
(continued) 

IRA-226 3.5E-06 6.8E+00 
RA-228 3.1E-06 6.2E+00 

TH-228 3.1E-06 6.OE+00 
TH-230 4.2E-06 8.3E+00 
TH-232 3.0E-06 6.OE+00 
U-234 2.9E-06 5.6E+00 
U-2351236 2.5E-07 4.9E-01 
U-238 3.0E-06 5.8E+00 . 

SR-90 

I 

Total Pathway: 

2.4E-05 2.7E-08 3.OE-04 9.OE-01 
2.2E-06 2.4E-09 5.0E-03 4.9E-0' 

7.0E-05 7.7E-08 
3.7E-05 4.1E-08 

Dibenzo(a.h)anthracene 

2-Methylnaphthalene 

Total Pathway: 9.OE-0! 

Total Rad + Chem 9.0E-05 

FER\CRU2RI\ABQ\IVGONRFD. XLS\6/6/94; 12:03 AM 

-. 
PCINOGENIC HAZARD 

Compound Conc'n-Fruit(pCi/kg) Intake Rfl)lo) 
NP-237 
PU-238 
PU-2391240 
RA-226 3.47E-06 3.6E+00 
RA-228 3.11E-06 3.2E+00 

TH-228 2.988-06 3.1E+00 
TH-230 4.20E-06 4.4E+00 
TH-232 3.03E-06 3.2E+00 
U-234 2.86E-06 3.OE+00 

U-238 2.97E-06 3.1E+00 

SR-90 

2.47E-07 2.6E-01 U-2351236 

I 

Total Pathway: 

Dibenzo(a,h)anthracene 

6.99E-05 4.1E-08 
3.73E-05 2.2E-08 

2-Methylnaphthalene 

Total Pathway: 4.8845 

Total - 

1.4E-04 
7.4E-07 

Total Rad + Chem 4.88-05 



TABLE B.4-15(c) 
(continued) 

INACTIVE FL,YASH PILE: HOME GROWN PRODUCE (GROUNDWATER AFFECTED) 

2.2E-10 
2.2E-10 
2.3E-10 
7 8E-10 
1.OE-10 

6408-08 I 3E-01 3.6E-11 4 SE-1 
5.SE-11 
13E-11 
1.7E-10 

8 728-07 1.7E+00 1 6E-ll 2.7E-1 
7 898-08 1.6E-01 1.6E-11 2.SE-1 
8 728-07 1 7E+00 2.8E-11 4.8E-1 

1.3E-12 

Total Pathway. 8.3E-1 

4 3E+00 
Dibenzo(a.h)anthracene 7.3E+00 

340E-04 37E-07 

2-Methylnaphthalene 
Trtbutyl phosphate 

2638-03 29E-06 

I 
Total Pathway: 

Total Rad + Chem 8.3E-11 

.. .. . . . . . . . . . . . 
QRCINOGENIC RISK 

IngestiodFru it 
Compound Conc'n-Fruit(pCi/kg Intake Risk 

NP-237 
PU-238 
PU-239M40 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235M36 
U-238 
TC-99 

2.2E-IO 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 

6.38E-08 6.7842 3.6E-11 2.4E-1: 
SSE-11 
1.3E-11 
1.7E-10 

8.72E-07 9.1E-01 1.6E-11 1.5E-1 
7.89E48 8.2E-02 1.6E-11 1.3E-1' 
8.72E-07 9.1E-01 '2.8E-11 2.SE-1 

1.3E-12 

I 
Total Pathway: 4.4E-1 

I I  Ris 
IngesriodFruit 

Compound Conc'n-Fruit (mg/keJ Risk 
Arsenic 1.8E+00 
Beryllium 4.3E+00 
Dibenzo(a.h)anlhraccnc 7.3E+00 
Lead 3.408-04 2 OE-07 
TH-TOTAL 
2-Methylnaphthalene 
Tributyl phosphate 
U-TOTAL 2.63843 1 SE-06 

I 
Total Pathway: 

Total 
Dust & Groundwater 

- Total Affected 

8.2849 
9.4E-10 

6.9E-12 6.98-12 
S.OE-IO 
1.6E-10 
1.6E-09 

4.2E-11 1.8E-10 
3.8E-12 1.6E-11 
7.4E-11 3.2E-10 

7.2848 
1.6E-08 

Total Rad + Chem 4.4E-11 Torol: 1.3E-10 1 .OE-07 

FER\CRU2RI\ABQ\lVGONRFN'.XLS\6/6/94; 12:M A M  
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TABLE B.4-15(~) 
(continued) 

NON( 

Total Pathway: 

6.48-08 1.3E-01 

8.7E-07 1.7E+00 
7.9E-08 1.6E-01 
8.7E-07 1.7E+00 

Beryllium 5.0E-03 
Dibenzo(a.h)anthracene 
Lead 3.4E-04 3.7E-07 

2-Methylnaphthalene 
Tributyl phosphate 5.0E-03 
U-TOTAL 2.6E-03 2.9E-06 3.0E-03 9.6E-04 

TH-TOTAL 

RCINOGENIC HAZARD 
I Hazard 

IngestionIFruit 
Compound Conc’n-FruitbCilkpJ RfDo Haz; 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

6.38E-08 6.7E42 

8.72E-07 9.1E-01 
7.89E-08 8.2E-02 
8.72E-07 9.1E-01 

1 
Total Pathway: 

5 OE-03 
Dibenzo(a.h)anthracene 

340E-04 20E-07 

2-Methylnaphthalene 
Tributyl phosphate 50E-03 . 

2 638-03 1.5E-06 3.0E-03 4.6E-09 

Total 
. Dust & Groundwater 
- Total AfTected 

1.4E-04 
7.4E-07 

9.6E-04 9.6E-04 

I I I  
Total Pathway: 9.6E-04 Total Pathway: 4.6E-05 

Total Rad + Chem 9.6EM 

FER\CRU2RWQ\IVGONRF%’.XLS\6/6/94; I2:M AM 

Total Rad + Chem 4.6E-09 Total: 9.6844 l.lE-03 

. 



TABLE B.4-15(d) 

(RME VALUES) INACTIVE FLYASH PILE: BEEF AND MILK (Dun AFFECTED) 
RISKS DUE TO BACKGROUND CONCENTRATIONS FUTURE ON-PROPERTY [SOUTH FIELD] FARMER 

IngestiodBeef 

Arsenic 1.24E-05 1.3E-08 1.8E+00 2.2E-08 
Compound Conc'n in Beef (malkeJ Intake w Risk 

CAI 

RA-226 1.238-04 2.3E-01 7.8E-10 1.8E-10 
RA-228 7.28E-05 1.3E-01 1.OE-10 1.3E-I1 
SR-90 
TH-228 1 S6E-06 2.9E-03 5.5E-11 1.6E-13 
TH-230 1.01E-05 1.9E-02 1.3E-11 2.48-13 
TH-232 7.33E-06 1.3E-02 1.7E-10 2.3E-12 
U-234 5.04E-05 9.3E-02 1.6E-ll 1.5E-12 
U-2351236 4.36E-06 8.0E-03 1.6E-11 1.3E-13 
U-238 5.23E-05 9.68-02 2.8E-11 2.7E-12 

Ingestioflilk . 
Compound Conc'n in Milk (malL) Intake w Risk 

Arsenic 3.73E-07 1.5E-09 1.8E+00 2.78-09 

Total Pathway: 2.OE-10 

CINOGENIC RISK 

RA-226 
RA-228 1.31E-04 9.6E-01 1.OE-10 9.6E-11 
SR-90 
TH-228 1.30E-06 9.5843 5.5E-ll 5.2E-13 
TH-230 8.46E-06 6.2E-02 1.3E-11 8.1E-13 
TH-232 6.11E-06 4.5E-02 1.7E-10 7.68-12 
U-234 1.51E-04 l . lE+00 1.6E-11 1.8E-11 

1.31E-05 9.6E-02 1.6E-11 1.5E-12 
1.57E-04 1.2E+00 2.8E-11 3.2E-11 

Total Pathway: 1.4E-09 

Beryllium 4.128-07 4.2E-10 4.3E+00 1.8E-09 
Dibenzo(a,h)anthracene 7.3E+00 
Lead 2.658-06 2.7E-09 . 

2-Methylnaphthalene 
TH-TOTAL 9.04E-08 9.3E-11 

Beryllium 3.71E-10 1.5E-12 4.3E+00 6.6E-12 
Dibenzo(a.h)anthracene 7.3E+00 
Lead 2.21E-06 9.1E-09 

2-Methylnaphthalene 
TH-TOTAL 7.54E-08 3.1E-10 

1 I I  I 
Total Pathway: 2.4E-08 Total Pathway: 2.78-09 

Total - 

1.4E-09 
l.lE-10 

6.8E-13 
1.IE-12 
9.9E-12 
1.9E-11 
1.7E-12 
3.5E-ll 

2.5E-08 
1.8E-09 

Total Rad + Chem 2.4E-08 Total Rad + Chem 4.1E-09-i 
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TABLE B.4-15(d) 
(continued) 

NONC 

IngestiodBeef 
Compound Conc'n in Beef (pCi/ke, RfD(o) Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 12E-04 2.3E-01 
RA-228 7.38-05 1.3E-01 

TH-228 1.6E-06 2.9E-03 
TH-230 1 .OE-05 1.9E-02 
TH-232 7.38-06 1.3E-02 
U-234 5.OE-05 9.38-02 
U-2351236 4.48-06 8.0E-03 
U-238 5.28-05 9.68-02 

SR-90 

Total Pathway: 

Compound Conc'n in Beef (mglkg) Intake RfD(o) Hazard 
Arsenic 1.2E-05 1.3E-08 3.0E-04 4.3E-05 

Dibenzo(a,h)anthracene 
Lead 2.7E-06 2.7E-09 

2-Methylnaphthalene 

Beryllium 4.1E-07 4.2E-10 5.0E-03 8.5E-08 

TH-TOTAL 9.0E-08 9.3E-11 

CINOGENIC HAZARD 
Hazard 

IngestiodMilk 
Compound Conc'n in Milk (pCi/L) Intake RfD(o) Hazard 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

2.22E-04 1.6E+00 
1.31E-04 9.6E-01 

1.30E-06 9.5E-03 
8.46846 6.2E-02 
6.11E-06 4.5E-02 
1.51E-04 l . lE+00 
1.31E-05 9.6E-02 
1.57E-04 1.2E+00 

Total Pathway: 

4.8E-05 
.71E-10 1.5E-12 5.0E-03 3.OE-10 8.5E-08 

Dibenzo(a,h)anthracene * 

Lead 2.21E-06 9.1E-09 

2-Methylnaphthalene 
TH-TOTAL 7.54E-08 3.1E-10 

Total Rad + Chem 4.38-05 

I I I  I 
Total Pathway: 4.3E-05 Total Pathway: 5.1E-06 
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TABLE B.415(d) 
(continued) 

INACTIVE FLYASH PILE: BEEF AND MILK (GROUNDWATER AFFECTED) 

TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

-9 1 
*. n 
-+a 

2 2E-10 

-9 1 
*. n 
-+a 

2 2E-10 
PU-238 
PU-2391240 
RA-226 
FA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 
TC-99 

2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 

8.338-06 1.5E-02 3.6E-11 5.5E-1' 
5.5E-11 
1.3E-11 
1.7E-10 

1.04E-05 1.9E-02 1.6E-11 3.1E-1 
9.40E-07 1.7E-03 1.6E-11 2.8E-1, 
1.04E-05 1.9E-02 2.8E-11 5.3E-1 

1.3E-12 

Total Pathway: 1.4E-1 

lClh'OGEiVlC .'NSK 
R. Risk 

IngstionlMilk 
Compound Conc'n in Milk (pCi/L) intake & 

NP-237 2.2E-10 
2.2E-10 
2.3E-10 
7.8E- 10 
1,OE-10 

4.178-05 3.1E-01 3.6E-11 1.1E-1 
5.5E-11 
1.3E-11 
1.7E-10 

3.22E-05 2.4E-01 1.6E-11 3.8E-1 
2.928-06 2.1E-02 1.6E-11 3.4E-1 
3.228-05 2.4E-01 2.8E-11 6.6E-1 

1.3E-12 

I 
Total Pathway: 2.2E-1 

enzo(a.h)anthracen 
7888-06 8.IE-09 

3 13E-05 3 2E-08 

IngatiodMilk 
Compound Conc'n in Milk(mn/L) intake Risk 

Arsenic 1.8E+00 

Dibenzo(a.h)anthrace 7.3E+00 
Lead 6.73E-06 2.8848 
TH-TOTAL 
2-Methylnaphlhalene 
Tributyl phosphate 
U-TOTAL 9.71845 4.0EM 

Beryllium 4.3E+00 

I I  
Total Pathway: Total Pachway: 

Total Rad + Chem 1.4E-12 

Total 
Dust & Groundwater 

T& Aii'ected 

1.4E-09 
l.lE-IO 

1.2E-11 1.2E-11 

1.1 E-1 2 
9.9E- 12 

3.78-13 2.OE-12 

6.88-13 

4.1E-12 2.3E-11 

7.28-12 4.2E-11 

2.5E-08 
1.8E-09 

Total Rad + Chem 2.2E-11 Tofal: 2.3E-11 2.88-08 
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TABLE B.415(d) 
(continued) 

INACTIVE FLYASH PILE BEEF AND MILK (GROUNDWATER AFFECTED) 
7lNOGENlC HAZARD 
K 

IngstionIMilk 
Compound Conc'ninMilk(Ki/L) RfDo Risk 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 4.17E-05 3.1E-01 
TH-228 
TH-230 
TH-232 
U-234 3.22E-05 2.4E-01 
U-2351236 29LE-06 2.1E-02 
U-238 3.228-05 2.4E-01 
TC-99 

Total Pathway: W 

NONCAA 

~ ! ~ ~ ~ % 2 4 0  
RA-226 

ISR-90 

TH-230 
TH-228 

1TH-232 
,U-234 
U-2351236 
U-238 
TC-99 

8.3846 1.5E-02 

l.0E-05 1.9E-02 
9.48-07 1.7E-03 
1.OE-05 1.9E-02 

Total Pathway: , 

Total 
Dust & Groundwater 

Affected 

4 8E-05 
8 5E-08 

Dibenzo(a,h)ahaeene 
Lead 7 9 E M  8 1E-09 6 7 3 E M  28E-08 

2-Mnhylnaphthalene 2-Methylnaphthalene 
Tributyl phosphate 

TH-TOTAL 

971E-05 40E-07 3 OE-03 13E-04 1 4E-04 1.4E-04 U-TOTAL 

Total Rad + Chem 1.1 E-05 Total Rad + Chem 1.3E-04 Total: 1.4E-04 1.9E-04 

. .. . 
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SOLID W A m  LANDFILL: BACKGROUND SURFACE SOIL 

Inhalation of ParticulatedSoiI 
Compound Conc'n-Air(DCilm3) & Risk I 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

1.12E-04 1.3E+01 
1.04E-04 1.2E+01 

1.02E-04 1.2E+01 
1.36E-04 1.6E+01 
9.82E-05 l.lE+Ol 
9.43845 l.lE+Ol 
8.01E-06 9.3E-01 

2.9E-08 
3.98-08 
3.8E-08 ' 

7.0E-09 9.1E-08 
6.9E-10 8.3E-09 
6.2E-11 
7.8E-08 
2.9E-08 3.4E-07 
l.lE-07 1.7E-06 
2.6E-08 3.0E-07 
2.5E-08 2.78-07 
5.2E-08 4.8E-08 

7.8E-IO 4.2E-06 
1.OE-10 5.0E-07 

5.5E-I1 2.78-07 
1.3E-11 8.6E-08 
1.7E-10 7.88-07 
1.6E-11 7.1E-08 
1.6E-1 I 6.2E-09 
2.8E-11 1.3E-07 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

I I 
Total Pathway: 2.8E-06 

I 1 
Total Pathway: 6.1E-06 

emi 
Inhalation of ParticulateslSod 

Arsenic 5.26E-07 3.4E-08 1.5E+01 5.1E-0 
Benzo(a)anthracene 6.1E-01 
Benzo(a)pyrene 6.1E+00 
Benzo(b)fluoranthene 6.1E-01 
Benzo(g ,h. i)peryIene 
Beryllium 5.468-08 3.5E-09 8.4E+00 3.0E-0 
Lead 1.758-06 1.1E-07 
Dibenzo(a, h)anthracene 6.1E+00 
Indeno(l,2,3-cd)pyrene 6.1E-01 
1TH-TOTAL 9 75E-07 6.3E-08 
1 Phenanthrene 

Compound Conc'n-Air (malm3) & Risk 

Total Pathway: 5.4E-0 

Total Rad + Chem 3.3E-06 

tisk 
IngestionlSoil 

Compound Conc'n (mg/kp,) Risk 
5.788+00 1.4E-05 1.8E+00 2.5E-0 

7.3E-01 
7.3E+00 

7.3E-01 

4rsenic 
3enzo(a)anthracene 
3enzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g .h.i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
lndeno( 1.2.3-Cd)pyrene 

Phenanthrene 
Ill-TOTAL 

6.00E-01 1.5E-06 4.3E+00 6.4E-0 
1.92E+01 4.78-05 

7.3E+00 
7.3E-01 

1.07E+01 2.6E-05 

Total Pathway: 3.1E-0 

Total Rad + Chem 3.78-05 
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46 
t: 
c? 
do 
v1 
W 

GI1 

Radiation I 
Dermal Contact/Soil 

Not applicable 

TABLE B.4-17(a) 
(continued) 

Total Pathway: 

?genic Risk 

I Compound Intake Risk I 
4.308-07 
2.80E-11 
2.70E-11 
6.00E-06 
2.908-06 

5.60E-06 

8.50E-06 

2.40E-07 
3 .60E-08 

5.4OE-11 

3.00E-11 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

3.1E-04 
1.4E-04 

2.6E-04 
3.4E-09 
3.7E-04 
1.2E-09 
8.88-07 
1.6E-06 

I I 
Total Pathway: 1.1E-03 

Arsenic 4.6E-07 1.8E+00 8.4E 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 4.7E-07 6.4E 
Lead 1.5E-05 
Dibenzo(a,h)anthracene 
Indeno(1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL 8.48-06 

Total Pathway: 7.2E-06 

Not applicable 

Total Pathway: 
For PAHs and Be, dermal carcinogenic risks assumes 1X the oral carcinogenic risk. 

.... 
< .  
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Total Rad + Chem 7.2E-06 

Total - 

3.1E-04 
1.4E-04 

2.6E-04 
4.3E-07 
3.7E-04 
3.7E-07 
1.2E-06 
1.8E-06 

2.6E-05 

1.3E-05 



TABLE B.4-17(a) 
(continued) 

46 
Y 

Non-carcinogc 

Inhalation of ParticulateslSoil 
Compound Conc'n inAir(DCi/m3) Intake RfDo Hazard 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

1.12E-04 1.3E+01 
1.04E-04 1.2E+01 

1.02E-04 1.2E+01 * 

1.368-04 1.6E+OI 
9.82845 l.lE+Ol 
9.43E-05 l.lE+Ol 
8.01E-06 9.3E-01 

Total Pathway: 

5.26847 3.48-08 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 

5.46848 3.5E-09 
1.75846 l.lE-07 

Dibenzo(a, h)anthracene 
Indene( 1.2.3-cd)pyrene 

9.75847 6.3848 

7 Hazard 

1.23 5.48+03 
1.14 5.OE+03 

1.12 4.9E+03 
1.50 6.68+03 
1.04 4.6E+03 
1.00 4.48+03 
0.09 3.9E+02 
1.08 4.8E+03 

I 
Total Pathway: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

~~ 

Compound Conc'n (malka) Intake RfDo 
Arsenic 5.78 1.4E-05 3.OE-04 4.8E-02 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 
Beryllium 0.60 1.5E-06 5.0E-03 3.OE-04 
Lead 19.20 4.78-05 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
TH-TOTAL 10.70 2.6E-05 
Phenanthrene 

I I 1  

Total Pathway: Total Pathway: 4.8E-02 

Total Rad + Chem 4.8E-02 

. 
Total Rad + Chem 
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TABLE B.4-17(a) 
(continued) 

Non-carc 

Not applicable 

Total Pathway: 

I Chemcal H a  
Dermal ContactISoil 

Compound - Intake RfD(derm) Hazard 
Arsenic 4.6E-07 2.9E-04 1.6E-03 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 4.7E-07 5.OE-05 9.5E-03 
Lead 1 SE-05 
Dibenzo(a, h)anthracene 
Indene( 1.2.3-cd)pyrene 
TH-TOTAL 8.4E-06 
Phenanthrene 

I 

Total Pathway: 1.1E-02 

Total Rad + Chem l.lE-02 
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qenic Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

I 

Total Pathway: 

External RadiatiodSoil 
Compound RfDo Hazard 

Not applicable 

4.9E-02 

9.7E-03 

Total Pathway: 



TABLE B.4-17(b) 
RISKS DUE TO BACKGROUND CONCENTRATIONS [FUTURE, ON-PROPERTY FARMER (RME VALUES)] 

SOLID W A S E  LANDFILL HOME GROWN PRODUCE (DUST AFFECTED) ' 
CARCINOGENIC RISK 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.90E-04 1.6E+03 
7.328-04 1.4E+03 

4.07E-05 8.OE+01 
5.46E-05 l.lE+02 
3.78845 7.5E+01 
1.71E-03 3.48+03 
1.51E-04 3.OE+02 
1.85E-03 3.6E+03 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 
1.OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

- Risk 

1.2E-06 
1.4E-07 

4.4E-09 
1.4E-09 
1.3E-08 
5.4E-08 
4.7E-09 
1 .OE-07 

Compound 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conc'n-Fruit (oCi/k& 

7.92E-04 8.3E+02 
7.26E-04 7.6E+02 

4.11E-05 4.3E+01 
5.68E-05 5.9E+01 
3.94845 4.1E+01 
1.71E-03 1.8E+03 
1.51E-04 1.6E+02 
1.85E-03 1.9E+03 

2.2E-10 
2.2E- 10 
2.3E-IO 
7.8E-10 6.48-07 
1.OE-10 7.68-08 
3.6E-11 
5.5E-11 2.48-09 
1.3E-11 7.7E-10 
1.7E-10 7.0E-09 
I .6E-11 2.9E-08 
1.6E-11 2.58-09 
2.8E-1 I 5.4E-08 

I I 
Total Pathway: 1.5E-06 Total Pathway: 8.2847 

Arsenic 
~Benzo(a)anthracene 
Benzo(a)pyrene 
'Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
'Beryllium 
Lead 
Dibenzo(a.h)anthracene 

TH-TOTAL 
Phenanthrene 

1.48842 1.6E-05 1.8E+00 2.98-05 
7.3E-01 

7.3E+00 
7.3E-01 

3.8.58-04 4.2E-07 4.3E+00 1.8E-06 
7.40E-02 8.1E-05 

7.3E+00 
7.3E-01 

3.89E-04 4.3E-07 

. .  . .  . . . . . . . . . . . . 

IngestiodFNit 
Compound Conch-Fruit(mnlk& Intake w Risk 

Arsenic 1.49E-02 8.7E-06 1.8E+00 1.5E-05 
Benzo(a)anthracene 7.3E-01 
Benzo(a)pyrene 7.3E+00 
Benzo(b)fluoranthene 7.3E-01 
Benzo(g,h,i)perylene 
Beryllium 3.86E-04 2.3E-07 4.3E+00 9.7E-07 
Lead 7.41E-02 4.3E-05 
Dibenzo(a.h)anlhracene 7.3E+00 
Indeno(l.2.3-cd)pyrene 7.3E-01 
TH-TOTAL 4.05E-04 2.4E-07 
Phenanthrene 

I 
Total Pathway: 3.0E-05 Total Pathway: 1.6E-05 

Total Rad + Chem 3.2E-05 
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Total - 

1.9E-06 
2.28-07 

6.88-09 
2.2E-09 
2.0E-08 
8.3E-08 
7.38-09 
1.6E-07 

4.48-05 

2.88-06 

Total Rad + Chem 1.7E-051 Total: 4.9E-051 



TABLE B.4-17(b) 
(continued) 

NO€ 

I Compound Conch-Veg. (pCilkg) Intake EtD(o) Hazard 
NP-237 
PU-238 , 

PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.9E-04 1.6E+03 
7.38-04 1.4E+03 

4.1E-05 8.OE+01 
5.5E-05 l . lE+02 
3.88-05 7.5E+01 
1.7E-03 3.4E+03 
1.5E-04 3.OE+02 
1.8E-03 3.6E+03 

Total Pathway: 

Compound Conc'n-Vea. (mglkg) Intake RfDo Hazard 
Arsenic 1.5E-02 1.6E-05 3.0E-04 5.4E-0 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Beryllium 3.9E-04 4.2E-07 5.0E-03 8.5E-0 
Lead 7.4E-02 8.1 E-05 
Dibenzo(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 
TH-TOTAL 3.9E-04 4.3E-07 
Phenanthrene 

Total Pathway: 5.5E-0 

Total Rad + Chem 5.5E-02 . 
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ARCINOGENIC HAZARD 
in Hazard 

IngestiodFmit 
Compound Conc'n-Fmit.(pCilkg) Intake RfDo Hazard 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-235/236 
U-238 

7.92E-04 8.38+02 
7.26E-04 7.68+02 

4.11E-05 4.3E+01 
5.68E-05 5.9E+01 
3.94E-05 4.1E+01 
1.71E-03 1.8E+03 
1.51E-04 1.6E+02 
1.85E-03 1.9E+03 

Total Pathway: 

Benzo(a)anthracene 

Benzo(b)fluoran.thene 
Benzo(g,h.i)perylene 

3.868-04 2.38-07 5.0843 4.58-05 
7.41E-02 4.3845 

Dibemo(a,h)anthracene 
Indcno(l.2.3-cd)pyrene 

4.058-04 2.4E-07 

a 

Total Pathway: 2.9E-0: 

Total - 

8.3E-02 

1.3E-04 

Total Rad + Chem 2.98-02 



TABLE B.4-17(C) 
RISKS DUE TO BACKGROUND CONCENTRATIONS [FUTURE, ON-PROPERTY FARMER (RME VALUES)] 

SOLID W A m  LANDFILL: BEEF AND MILK @USr AFFECTED) 

2.2E-10 
2.2E-10 
2.3E-10 

3.85841 7.1E+02 7.8E-10 5.5E-07 
3.51E-01 6.4E+02 1.OE-10 6.48-08 

3.6E-I 1 
3.56843 6.5E+00 5.5E-1 I 3.6E-IO 
4.9843 9.OE+00 1.30E-11 1.2E-10 

3.39E-03 6.2E+00 1.7E-10 1.IE-09 
1.85E-01 3.48+02 1.6E-11 5.4849 
1.63E-02 3.OE+01 1.6E-11 4.8E-10 
2.00E-01 3.78+02 2.8E-I 1 1.0E-08 

Total Pathway: 6.3E-0' 

Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indeno( 1.2.3cd)pyrene 

Phenanthrene 
TH-TOTAL 

2.89E-02 3.0E-05 1.8E+00 5.2E-05 
7.3E-01 

7.3E+00 
7.3E-01 

6.00E-04 6.28-07 4.3E+00 2.7E-06 
1.59842 1.6E-05 

7.3E+00 
7.3E-01 

3.48E-05 3.6848 

I 
Total Pathway: 5.5E-0i 

Total Rad + Chem 5.5E-05 

. . . . . .  
Carcinogenic Risk 
nRis . ........,. ........ . ......... .. .... ... . .. .. 

Ingestioflilk 
Compound Conch-Milk (pCilL) Risk 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.92E-01 5.1E+03 
6.35E-01 4.78+03 

3.02E-03 2.2E+01 
4.07E-03 3.0E+Ol 
2.828-03 2.1E+01 
5.55E-01 4.1E+03 
4.88E-02 3.68+02 
6.00E-01 4.4E+03 

2.2E-10 
2.2E-10 
2.3E- 10 
7.8E-10 4.0E-06 
1 .OE-10 4.7E-07 
3.6E-11 
5.5E-11 1.2E-09 
1.3E-I 1 3.9E-10 
1.7E-10 3.5E-09 
1.6E-11 6.5E-08 
1.6E-11 5.78-09 
2.8E-I 1 1.2E-07 

I 
. Total Pathway: 4.6E-0 
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0 

Benzo(b)fluoranthene 
Benzo(g ,h,i)perylene 

5.40847 2.2E-09 4.3E+00 9.5E-09 
1.32E-02 5.4E-05 

Dibenzo(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 

2.90845 1.2E-07 

Total Pathway: 6.2E-06 

Total 

4.5E-06 
5.3847 

1.6E-09 

4.68-09 
7.1E-08 
6.28-09 
1.3E-07 

5.IE-10 

5.8E-05 

2.7E-06 

Total Rad + Chem I.lE-051 Toral: 6.6E-051 

(D 



TABLE B.4-17(C) 
(continued) 

3.85E-01 7.1E+02 
3.51E-01 6.4E+02 

3.56E-03 6.5E+00 
4.88E-03 9.OE+00 
3.39E-03 6.2E+00 
1.85E-01 3.48+02 
1.63E-02 3.OE+01 
2.00E-01 3.7E+02 

I 
Total Pathway: 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g.h,i)perylene 

6.00E-04 6.28-07 5.0E-03 1.2E-04 
I.59E-02 1.6E-05 

Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 

3.48845 3.68-08 

Total Pathway: 9.9E-0: 

Non-carcinogenic Hazard 
iH 

IngestiodMilk 
Conc'n-Milk(pCilL.1 RfDo Risk Compound 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.9E-01 
6.4E-01 

3.0E-03 
4.1E-03 
2.8E-03 
5.6E-01 
4.9E-02 
6.0E-01 

5.1E+03 
4.7E + 03 

2.2E+01 
3 .OE+01 
2.IE+01 
4.1E+03 
3.6E +02 
4.4E + 03 

I 
Total Pathway: 

Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

5.48-07 2.2E-09 5.0E-03 4.4E-0 
1.3E-02 5.4E-05 

Dibenzo(a, h)anthracene 
Indeno( 1.2.3-cd)pyrene 

2.9E-05 1.2E-07 

Total Pathway: 1.2E-0 

Total - 

l.lE-O1 

1.2E-04 

Total Rad + Chem 9.9E-02 Total Rad + Chem 1.2E-02)Totaf: 1.1E-011 
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SOLID W A m  LANDFILL: BACKGROUND SURFACE SOIL 
Carcinogenic Risk 

9.1E-08 
8.38-09 

VP-237 
PU-238 
PU-2391240 
UA-226 
UA-228 
SR-90 
Tli-228 
M-230 
Tli-232 
U-234 
U-2351236 
U-238 

NP-237 
PU-238 
PU-2391240 , 

RA-226 
RA-228 
SR-90 

2.9E-08 
3.9E-08 
3.8E-08 

1.12E-04 1.3E+01 7.0E-09 
1.04E-04 1.2E+01 6.9E-10 

6.2E-11 
7.8E-08 

1.02E-04 1.2E+01 2.9E-08 
1.36E-04 1.6E+01 l.lE-07 
9.82E-05 l.lE+Ol 2.6E-08 
9.43E-05 l.lE+Ol 2.5E-08 
8.01E-06 9.3E-01 5.2E-08 

Total Pathway: 2.8E-06 Total Pathway: 6.1 E 4 6  

5.26EM 3.4E-08 1.5E+01 5.1E-0' 
Benzo(a)anthracene 6.1E-01 

6.1E+00 
Benzo(b)fluoranthene 6.1E-01 
Benzo(g,h.i)perylene 

5.468-08 3.5E-09 8.4E+00 3.OE-01 
3.75E-06 l.lE-07 

Dibenzo(a.h)anthracene 6.1E+00 
Indeno( 1.2.3-cd)pyrene 6.1E-01 

9.75847 6.3E-08 

Total Pathway: 5.4E-0 

Total Rad + Chem 3.3E-06 
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2.2E- 10 
2.2E-10 
2.3E-10 
7.8E-10 4.28-06 
1 .OE-10 5.0E-07 
3.6E-I1 
5.5E-I1 2.7E-07 
1.3E-11 8.6E-08 
1.7E-10 7.88-07 
1.6E-11 7.1E-08 
1.6E-11 6.2E-09 
2.8E-11 1.3E-07 

5.78E+00 1.4E-05 1.8E+00 2.5E-0 
Benzo( a)anthracene 7.3E-01 

7.3E+00 
Benzo(b)fluoranthene 7.3E-01 
Benzo(g,h,i)perylene 

6.00E-01 , 1.5E-06 4.3E+00 6.4E-U 
l.92E+01 4.7E-05 

Dibenzo(a.h)anthracene 7.3E+00 
Indene( 1,2,3ui)pyrene 7.3E-01 

1.07E+01 2.68-05 

I 
Total Pathway: 3.1ES 

Total Rad + Chem 3.78-05 
Y 



TABLE B.4-17(a) 
(continued) 

Curt 
Radiation R 

I Dermal Contact/Soil 

Not applicable 

Total Pathway: 

4.6E-07 1.8E+00 8.4E-0 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

4.7E-07 6.4E-0 
1.5E-05 

Dibenzo(a,h)anthmcene 
Indene( 1,2,3d)pyrene 

8.4E-06 

I 
Total Pathway: 7.2E-0 

penic Risk 

NP-237 
PU-238 
PU-2391240 2.7OE-11 
RA-226 5.1E+01 6.00E-06 3.1E-04 
RA-228 4.7E+01 2.90E-06 1.4E-04 
SR-90 
M-228 4.7E+01 5.60E-06 2.6E-04 

TH-232 4.3E+01 8.50E-06 3.7E-04 
TH-230 6.2E+01 5.40E-11 3.48-09 

U-234 4.2E+01 3.00E-11 1.2E-09 
U-235/236 3.7E+00 2.40E-07 8.8E-07 
U-238 4.5E+01 3.60E-08 1.6E-06 

Total Pathway: 1.1 E-03 

Compound Eisk 

Not applicable 

Total Pathway: 
For PAHs and Be. dermal carcinogenic risks assumes 1X the oral carcinogenic risk. 

Total Rad + Chem 7.2E-06 

3.1E-04 
1.4E-04 

2.6E-04 
4.3E-07 
3.7E-04 
3.7847 
I .2E-06 
1.8E-06 

2.6E-05 

1.3E-05 

1.1 E-03- 
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a 
n 

NP-237 
PU-238 - 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

TABLE B.4-L7(a) 
(continued) 

V Non-carcinogt +%. a- _j 

1.12E-04 1.3E+01 
1.04E-04 1.2E+01 

1.02E-04 1.2E+01 
1.36E-04 1.6E+01 
9.82E-05 l.lE+Ol 
9.43E-05 l.lE+01 
8.01E-06 9.3E-01 

1 Total Pathway: 

Conc'n-Air (malm3) RfDo 
Arsenic 5.26E-07 3.48-08 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 5.46E-08 3.5E-09 
Lead 1.75E-06 1.1E-07 
Dibenzo(a, h)anthracene 
Indene( 1,2,3-cd)pyrene 
TH-TOTAL 9.75E-07 6.38-08 

Phenanthrene 

L Total Pathway: 

Total Rad + Chem 

NP-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

1.23 5.4E+03 
1.14 5.OE+03 

1.12 4.9E+03 
1.50 6.6E+03 
1.04 4.68+03 
1.00 4.4E+03 
0.09 3.98+02 
1.08 4.8E+03 

I Total Pathway: 

3.0E-04 4.8E-02 

Benzo(a)anthracene 

enzo(b)fluoranthene 
enzo(g,h,i)perylene 

0.60 1.5E-06 5.0E-03 3.0E-04 
19.20 4.7845 

+ n  
E m  

no( 1.2.3-cd)pyrene E X  
10.70 2.6E-05 ;? 

N O  

L 8  g A  
uz! 

$ 

nzo(a, h)anthracene 

- c  

2 

Total Rad + Chem 4.8E-02 
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TABLE B.4-17(a) 
(continued) 

Non-carc 

Not applicable 

Total Pathway: 

4.6E-07 2.9E-04 1.6E-0 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

4.7E-07 5.OE-05 9.5E-0 
1 SE-05 

Dibenzo(a,h)anthracene 
Indeno(l.2.3-cd)pyrene 

8.4E-06 

Total Pathway: 1.1E-O 

renic Hazard 

External RadiatiodSoil 
Compound @ Rfi)o 

NP-237 
PU-238 
PU-2391240 
RA-226 5.1E+01 
RA-228 4.7E+01 

TH-228 4.7E+01 
TH-230 6.2E+01 
TH-232 4.3E+01 

4.2E+01 

U-238 4.5E+01 

SR-90 

U-234 
U-235/236 3.7E+00 

Total Rad + Chem l.lE-02 

I 
Total Pathway: 

Compound @ Rfi)o 

Not applicable 
z 

4.9E-02 

9.7E-03 

Total Pathway: 
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TABLE B.4-17@) 
RISKS DUE TO BACKGROUND CONCENTRATIONS [RITCIRE, ON-PROPERTY FARMER (RME VALUES)] 

SOLID WA!TI'E LANDFILL: HOME GROWN PRODUCE (DUST AFFECTED) 
CARCINOGENIC RISK 

Arsenic 
Benzo(a)anthracene 
lBenzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Beryllium 
Lead 
Dibenzo(a.h)anthracene 
Indene( I ,2,3-cd)pyrene 

Phenanthrene 
TH-TOTAL 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.90E-04 1.6E+00 
, 7.32E-04 1.4E+00 

4.07E-05 8.0E-02 
5.46E-05 l.lE-01 
3.78845 7.58-02' 
1.71E-03 3.4E+00 
1.51E-04 3.0E-01 
3.85E-03 3.6E+00 

2.2E-10 
2.2E- 10 
2.3E-10 
7.8E-10 
1 .OE-10 
3.6E-11. 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

1.2E-09 
1.4E-1C 

4.4E-12 
1.4E-12 
1.3E-I 1 
5.4E-ll 
4.7E-12 
1.OE-IC 

NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.928-04 8.3E-01 
7.26E-04 7.6E-01 

4.11E-05 4.38-02 
5.68845 5.9842 
3.94845 4.1E-02 
1.71E-03 1.8E+00 
1.51E-04 1.6E-01 
1.85E-03 1.9E+00 

2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 6.4E-10 
1.OE-10 7.6E-11 
3.6E-ll 
5.5E-11 2.48-12 
1.3E-11 7.7E-13 
1.7E-10 7.OE-12 
1.6E-ll 2.9E-11 
1.6E-ll 2.5E-12 
2.8E-11 5.4E-ll 

Total Pathway: 1.5E-09 Total Pathway: 8.2E-10 

IngestiodVegetables 
Compound Conch-Vea. (ma/keJ m S F ( o ) m  

1.48E-02 1.6E-05 1.8E+00 2.9E-05 
7.3E-01 

7.3E+00 
7.3E-01 

3.85E-04 4.2E-07 4.3E+00 1.8E-06 
7.40E-02 8.1E-05 

7.3E+00 
7.3E-01 

3.89E-04 4.3E-07 

Total Pathway: 3.OE-0! 

$1 Risk 
IngestiodFmit 

Arsenic 1.49E-02 8.78-06 I .8E+00 I.5E-05 
Benzo(a)anlhracene 7.3E-01 
Benzo(a)pyrene 7.3E+00 
Benzo(b)fluoranthene 7.3E-01 
Benzo(g.h,i)perylene 
Beryllium 3.868-04 2.38-07 4.3E+00 9.78-07 
Lead 7.418432 4.38-05 
Dibcnzo(a.h)anfhracene 7.3E+00 
Indene( I .2.3-cd)pyrene 7.3E-01 
TH-TOTAL 4.05E-04 2.48-07 
Phenanthrene 

Total Pathway: 1.6E-0! 

Total - 

1.9E-09 
2.2E-10 

6.8E-12 
2.2E-12 
2.OE-11 
8.3E-11 
7.3E- 12 
1.6E-IO 

4.48-05 

2.88-06 

Total Rad + Chem 3.0E-05 
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TABLE B.4-17(b) 
(continued) 

NOfl 

7.9E-04 1.6E+00 
7.3E-04 1.4E+00 

4.1E-05 8.OEM 
5.5E-05 1.1E-01 
3.8E-05 7.5E-02 
1.7E-03 3.4E+00 
1.5E-04 3.0E-01 
1.8E-03 3.6E+00 

I 
Total Pathway: ' 

lClN0CENlC HAZARD 

Compound Conc'n-Fruit(Ki/kg) Intake RfDo 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
m-232 
U-234 
U-2351236 
U-238 

7.92E-04 8.3E-01 
7.26E-04 7.6E-01 

4.1 lE-05 4.3E-02 
5.68E-05 5.9E-02 
3.94E-05 4.1E-02 
1.71E-03 1.8E+00 
1.51E-04 1.6E-01 
1.85E-03 1.9E+00 

Total Pathway: , 

1.5E-02 1.6E-05 3.0E-04 5.4E-01 
Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(g.h.i)perylene 

3.9E-04 4.2E-07 5.0E-03 8.5E-05 
7.4842 8.1E-05 

Dibcnzo(a.h)anlhraccnc 
Indcno( 1.2.3-cd)pyrene 

3.9E-04 4.3E-07 

I I 
Total Pathway: 5.5E-02 

Total Rad + Chem 5.5E-02 

IngestionlFruit 

1.49E-02 8.7E-06 3.0E-04 2.9E-02 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
~Benzo(g.h.i)perylene 
Beryllium 3.86E-04 2.3E-07 5.0E-03 4.5845 

1 Lead 7.41E-02 4.3E-05 
Dibenzo(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 
TH-TOTAL 4.05E-04 2.4E-07 
Phenanthrene 

I 
Total Pathway: 2.9E-01 

Total - 

8.38-02 

1.3E-04 

Total Rad + Chern 2.9E-02 
I 
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TABLE B.4-17(C) 
RISKS DUE TO BACKGROUND CONCENTRATIONS -9 ON-PROPERTY FARMER (RME VALUES)] 

SOLID W A m  LANDFILL BEEF AND MILK @US AFFECTED) 

3.85E-01 7.1E+02 7.8E-10 5.5E-07 
3.51E-01 6.4E+02 1.OE-10 6.4E-08 

3.6E-11 
3.568-03 6 . 5 ~ + 0 0  5 . 5 ~ - i i  3 . 6 ~ - i a  
4.9E-03 9.OE+00 1.30E-ll 1.2E-10 

3.39E-03 6.2E+00 1.7E-10 l.lE-09 
1.85E-01 3.4E+02 1.6E-11 5.48-09 
1.638-02 3.OE+01 1.6E-11 4.8E-10 
2.00E-01 3.7E+02 2.8E-11 1.OE-08 

Total Pathway: 6.3E-0' 

Benzo(a)anthracene 7.3E-01 
7.3E+00 

Benzo(b)fluoranthene 7.3E-01 
Benzo(g,h,i)perylene 

6.00E-04 6.2E-07 4.3E+00 2.78-06 
1 S9E-02 1.6E-05 

Dibenzo(a , h)anthracene 7.3E+00 
Indene( 1,2,3-cd)pyrene 7.3E-01 

3.48E-05 3.6E-08 

Total Pathway: 5.5E-0! 

Total Rad + Chem 5.5E-05 

lrcinogenic Risk 

IngestiodMiI k 
Compound 

"-237 
PU-238 
PU-239/240 
RA-226 
RA-228 
SR-90 
lX-228 
lTI-230 
Rl-232 
U-234 
U-2351236 
U-238 

= R i s k  
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 4.0E-06 
1 .OE-IO 4.7E-07 
3:6E-11 
5.5E-11 1.2E-09 
1.3E-11 3.9E-10 
1.7E-10 3.5E-09 
l.6E-11 6.5E-08 
1.6E-11 5.7E-09 
2.8E-11 1.2E-07 

Conc'n-Milk IpCilL) Intake 

6.92E-01 5.1E+03 
6.35E-01 4.7E+03 

3.02E-03 2.2E+01 
4.07E-03 3.OE+OI 
2.82E-03 2.1E+01 
5.55841 4.1E+03 
4.88E-02 3.6E+02 
6.00E-01 4.48+03 

Total Pathway: 4.6E-0( 

I 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Conc'n-Milk (mglL) Intake Risk 
8.67E-04 3.6E-06 1.8ES00 6.2E-06 - I  Compound 

Arsenic 
7.3E-01 

7.3E+00 
7.3E-01 

I 
Benzo(g,h,i)perylene 
Beryllium ' 5.40E-07 2.2E-09 4.3E+00 9.5E-09 
Lead 1.32E-02 5.4E-05 
Dibenzo(a. h)anthracene 7.3E+00 
Indene( 1,2,3-cd)pyrene 7.3E-01 
TH-TOTAL 2.90E-05 1.2E-07 
Phenanthrene 

I I 
Total Pathway: 6.2E-06 

Total - 

4.5E-06 
5.3E-07 

1.6E-09 

4.68-09 
7.1E-08 
6.28-09 
1.3E-07 

5.1E-10 

5.88-05 

2.7E-06 

Total Rad + Chem 1.1E-05 
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TABLE B.4-17(C) 
(continued) 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
lBenzo(g,h,i)perylene 
Beryllium 5.4E-07 2.2E-09 5.0E-03 4.4E-0 

Dibenzo(a, h)anthracene 
Indeno(l,2,3-cd)pyrene 

Phenanthrene 

1.3E-02 5.4E-05 

2.98-05 1.2E-07 

 pad 
TH-TOTAL 

Non-carcino genic Hazard 

3.85E-01 7.1E+02 
3.51E-01 6.4E+02 

U-2351236 
IU-238 

3.56843 6.5E+00 
4.88E-03 9.OE+00 
3.39E-03 6.2E+00 
1.85E-01 3.4E+02 
1.63E-02 3.OE+01 
2.00E-01 3.7E+02 

F 
U 

E I & Total Pathway: 
4 w 

Compound Conch in Beef Imglkg) Intake RfDo Hazard 
Arsenic 2.89842 3.0E-05 3.0E-04 9.9E-02 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno(1.2.3-cd)pyrene 

Phenanthrene 
TH-TOTAL a a 

6.00E-04 6.2847 5.0E-03 1.2E-04 
1.59E-02 1.6E-05 

3.48E-05 3.6E-08 

I 
Total Pathway: 9.9E-0; 

P 
Q .  a .  
m .  
k J  Total Rad + Chem 9.9E-02 

FER\CRU2RI\ABQ\SBFONRFD.XLS\6/2/94; 9:OO PM 

Y 

HiUal-d 
IngestionlMil k 

Compound Conch-Milk (pCilL) RfDo Risk 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.9E-01 5.1E+03 
6.4E-01 4.7E+03 

3.0E-03 2.2E+01 
4.1E-03 3.OE+01 
2.8843 2.1E+01 
5.6E-01 4.1E+03 

6.0E-01 4.48+03 
4.9E-02 .3.68+02 

Total Pathway: 

Total Pathway: 1.2E-0 

Total - 

l.lE-O1 

1.2E-04 

Total Rad + Chem 1.2E-02 Toral: l.lE-O1 0 



TABLE B.4-19(a) 
RISKS DUE TO BACKGROUND CONCENTRATIONS [FUTURE ON-PROPERTY FARMER] 

(RME VALUES) LIME SLUDGE PONDS SURFACE SOIL 
CARCINOGEMC RISK 

Inhalation of ParticulateslSoil 
Compound Conc'n inAir(pCiIm3) Intake Risk 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 , 

SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

6.60E-06 7.7E-01 

1.848-05 2.1E+00 
1.71E-05 2.OE+00 

1.68E-05 1.9E+00 
2.24845 2.6E+00 
1.628-05 1.9E+00 
1.55E-05 1.8E+00 
1.32E-06 1.5E-01 
1.628-05 1.9E+00 

1.9E-11 1.5E-I1 
2.9E-08 
3.9E-08 
3.88-08 
7.0E-09 1.5E-08 
6.9E-10 1.4E-09 
6.2E-11 
7.88-08 1.5E-07 
2.9E-08 7.58-08 
l.lE-07 2.1E-07 
2.6E-08 4.7E-08 
2.5E-08 3.88-09 
5.2E-08 9.8E-08 

I 
Total Pathway: 6.OE-0' 

Chemical Risk 
Inhalation of ParticulateslSoil 

Compound Conc'n (ma/m31 - Intake Risk 
4roclor-1254 
9rsenic 8.70E-08 5.68-09 1.5E+01 8.58-08 
Benzo(a)pyrene 6.1E+00 
Benzo(a)anthracene 6.1E-01 
Benzo(b)fluoranthene 6.1E-01 
Benzo(g.h.i)perylene 
bis(2-Ethylhexyl)phthalate 

Lead 2.90847 1.9E-08 
Dibenzo(a.h)anthracene 6.1E+00 
Indeno(1,2,3cd)pyrene 6.1E-01 
Phenanthrene 
TH-TOTAL 1.63847 1. I E-08 

Beryllium 9.00E-09 5.8E-10 8.4E+00 4 .9849 

U-TOTAL 4.90E-08 3.2E-09 

Total Pathway: 8.9E-01 

Total 

1.5E-1 

1 SE-08 
1.4E-09 

1 SE-07 
7.58-08 
2.1E-07 
4.7E-08 
3.8E-09 
9.8E-08 

8.5E-08 

4.9E-09 

Total Rad + Chem 6.9847 m q  

FER\CRU2Rl\ABQ\LSSLONRF,XLS\6/6/94; 12:08 AM 



TABLE B.4-19(a) 
(continued) 

. 

NON-CARCINOGENIC HAZARD 
Radiation Hazard I 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

I Inhalation of ParticulateslSoil 
Compound Conch-Air (pCilm3) Intake RfDo Hazard 

6.60E-06 7.7E-01 

1.84E-05 2.1E+00 
1.71E-05 2.OE+00 

1.68E-05 1.9E+00 
2.24E-05 2.6E+00 
1.62E-05 1.9E+00 
1.55E-05 1.8E+00 
1.32E-06 1.5E-01 
1.62E45 1.9E+00 

Total Pathway: 

8.70E-08 5.6E-09 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethy lhexyl)phthalate 

Lead 2.90E-07 1.9E-08 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 1.63E-07 l.lE-08 
U-TOTAL 4.90E-08 3.28-09 

Beryllium 9.00E-09 5.8E-10 

I 

Total Pathway: 

Total Rad + Chem 

FER\CRUZRI\ABQ\ISSLONRF.XL.S\6/6/94; 12:08 AM 

- Total 

Total: 1 



r 
Radiati 

Ingestion of Beef 
Compound Conc'n (pCi/k& 

CS-137 
NP-237 
PU-238 
PU-239/240 
RA-226 ' 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

7.7E- 10 

1.3E-09 
3.6E-11 

4.2E-13 
7.1E-13 
6.1E-12 
5.3E-12 
4.5E-13 
9.7E-12 

1 SOE-02 

9.07E-04 
1.97E-04 

4.17E-06 
2.968-05 
1.96845 
1.80E-04 
1 S4E-05 
1.89E-04 

2.8E+01 

1.7E+00 
3.6E-01 

7.7E-03 
5.48-02 
3.6842 
3.3E-01 
2 .8EM 
3.5E-01 

2.8E-1 I 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E- 10 
1.OE-10 
3.6E-11 
5.5E-11 
I .3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

TABLE B.4-19(b) 

LIME SLUDGE PONDS: BEEF AND MILK (DUST AFFECTED) 
Carcinogenic Risk 

RISKS DUE TO BACKGROUND CONCENTRATIONS [FUTURE, ON-PROPERTY FARMER (RME VALUES)] 

NP-237 
PU-238 
,PU-239/240 
RA-226 1.638-03 1.2E+01 7.8E-10 9.4E-09 
RA-228 3.54E-04 2.6E+00 1.OE-10 2.6E-10 
SR-90 
TH-228 3.48E-06 2.6E-02 5.5E-11 1.4E-12 
TH-230 2.46E-05 1.8E-01 1.3E-11 2.4E-12 
TH-232 1.63E-05 I .2E-01 1.7E-10 2.OE-11 
U-234 5.41E-M 4.OE+00 1.6E-11 6.4E-11 
U-235/236 4.61E-05 3.4E-01 1.6E-11 5.4E-12 
U-238 5.668-04 4.2E+00 2.8E-11 1.2E-10 

I I 

Total Pathway: 2.1E-09 Total Pathway: 1.1E-08 

Compound Conc'n (me;/keJ w S F ( o ) m  
Aroclor-1254 
Arsenic 
Benzo(a)pyrene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethy1hexyl)phthalate 
Beryllium 
Lead 
Dibenzo(a,h)anthracene 
Indeno( 1.2.3-cd)pyrene 
Phenanthrene 
TH-TOTAL 
U-TOTAL 

7.7E+00 

7.3E+00 
7.3E-01 
7.3E-01 

2.7~-05 2 . 7 ~ 4 8  i . 8 ~ + 0 0  4 .8~-08  

1.4E-02 
2.38-06 2.3E-09 4.3E+00 1.0E-08 
7.38-05 7.5E-08 

7.3E+00 
7.3E-01 

2.2E-07 2.2E-10 
5.78-07 5.9E-10 

I 
Total Pathway: 5.8E-08 

Ingestionhiilk 
Compound Conch-Milk (me;/L) fntake SF(o) Risk 

Aroctor-1254 7.7E+00 
Arsenic 8.0E-07 3.3E-09 1.8E+00 5.8E-09 
Benzo(a)pyrene 7.3E+00 
Benzo(a)anthracene 7.3E-01 
Benzo(b)fluoranthene 7.3E-01 
Benzo(g .h,i)perylene 
bis(2-Ethylhexyl)phtalate 1.4E-02 

Lead 6.1E-05 2.5E-07 
Dibenzo(a,h)anthracene 7.3E+00 
Indene( 1,2,3sd)pyrene 7.3E-01 
Phenanthrene 

U-TOTAL 1.7E-06 7.0E-09 

Beryllium 2.1E-09 8.4E-12 4.3E+00 3.6E-11 

TH-TOTAL 1.8E-07 7.4E-10 

Total Pathway: 5.8E-0' 

Total 

I .9E-09 

- 

l.lE-08 
3.OE-10 

1.8E-12 
3.1E-12 
2.7E-11 
6.9E-1 I 
5.9E-12 
1.3E-10 

5.4E-08 

1 .OE-08 

Total Rad + Chem 6.0E-08 Total Rad + Chem 1.7E-08 

FER\CRUZRI\ABQ\LBFONRFD,XLS\6/6/94; I I :OO PM 



TABLE B.4-19(b) 
(continued) 

LIME SLUDGE PONDS BEEF AND MILK (DUST AFFECTED) 
c 

Total - 

9.1E-04 1.7E+00 1.63E-03 1.2E+01 
2.0E-04 3.6E-01 3.54E-04 2.6E+00 

4.2E-06 7.7E-03 3.48E-06 2.6E-02 
3.0E-05 5.4E-02 2.46E-05 1.8E-01 
2.0E-05 3.6E-02 1.63E-05 1.2E-01 
1.8E-04 3.3E-01 5.41E-04 4.OE+00 
1.5E-05 2.8E-02 4.61E-05 3.4E-01 
1.9E-04 3.5E-01 5.66E-04 4.2E+00 

. ' Total Pathway: Total Pathway: 

2.7E-05 2.7E-08 3.0E-04 9.1E-0 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethy lhexy l)phthalate 2.0E-02 

2.3E-06 2.3E-09 5.0E-03 4.7E-0 
7.3E-05 7.5E-08 

Dibenzo(a,h)anthracene. 
Indeno(l.2.3-cd)pyrene 

2.2E-07 2.2E-10 
5.7E-07 5.9E-10 3.0E-03 2.0E-0 

Total Pathway: 9.2E-0 

FER\CRUZRI\ABQ\LBFONRFD,XLS\6/6/94; 11 :OO PM 

Total Rad + Chem 9.2E-05 

8.0E-07 3.3E-09 3.0E-04 l.lE-05 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
bis(2-Ethylhexyl)phthalate 2.0E-02 

2.1E-09 8.4E-12 5.0E-03 1.7E-09 
6.1E-05 2.58-07 

Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 

1.8E-07 7.4E-10 
1.7E-06 7.0E-09 3.0E-03 2.3E-06 

I 
Total Pathway: 1.3E-0! 

1 .OE-04 

4.7E-07 

2.5E-06 

Total Rad + Chem 1.3E-051-4 



‘ a  TABLE B.4-19 (c) 
RISKS DUE TO BACKGROUND CONCENTRATIONS ON-PROPERTY [SOLID WASTE LANDFILL] FARMER (RME VALUES)] 

LIME SLUDGE PONDS HOME GROWN PRODUCE @USr AFFECTED) 
CARCINOGENIC RISK 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH1228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.57E-06 9.OE+00 

1.05E-05 2.1E+01 
8.40E-06 1.7E+01 

8.21E-06 1.6E+01 
1.12E-05 2.2E+01 
8.10E-06 1.6E+01 
8.02E-06 1.6E+01 
6.83E-07 1.3E+00 
8.39E-06 1.7E+01 

2.8E-11 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E- 10 
1 .OE-10 
3.6E-11 
5.5E-11 
1.3E-11 
1.7E-10 
1.6E-11 
1.6E-11 
2.8E-11 

2.5E-10 

1.6E-08 
1.7E-09 

8.9E- 10 
2.9E-10 
2.7E-09 
2.5E-10 
2.2E-11 
4.6E- 10 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

4.56E-06 4.8E+00 

1.05E-05 l.lE+Ol 
8.32E-06 8.7E+00 

7.98E-06 8.3E+00 
1.12E-05 1.2E+01 
8.10E-06 8.5E+00 
8.02E-06 8.4E+00 
6.83E-07 7.1E-01 
8.39E-06’ 8.8E+00 

2.8E-11 1.3E-10 
2.2E-10 
2.2E-10 
2.3E-10 
7.8E-10 8.5E-09 
1.OE-10 8.7E-10 
3.6E-11 
5.5E-11 4.6E-10 
1.3E-11 1.5E-10 
1.7E-10 1.4E-09 
1.6E-11 1.3E-10 
1.6E-I1 1.lE-I1 
2.8E-11 2.5E-10 

I I 

Total Pathway: 2.3E-08 Total Pathway: I .2E-O8 

5.24E-05 5.8E-08 1 
7.3E+00 

7.3E-01 
Benzo(b)fluoranthene 7.3E-01 
Benzo(g . h , i)pery lene 
bis(2-Uhy Ihexyl)phthalate 1.4E-02 

5.628-06 6.28-09 4.3E+00 2.7E-08 
4.64E-04 5.1E-07 

Dibenzo(a, h)anthracene 7.3E+00 
Indene( 1.2.3-cd)pyrene 7.3E-01 

8.18E-05 9.0E-08 
2.54E-05 2.8E-08 

Total Pathway: 1.3E-0 

Total Rad + Chem 1.5E-07 
FER\CRU2RI\ABQ\LVGONRFD.XLS\6/6/94; 12:09 AM 

a l  Risk 
IngestiotdFruit 

Compound Conc’n-Fruit (ma/kd Risk 
Aroclor-1254 7.7E+00 
Arsenic 5.24E-05 3.1E-08 1.8E+00 5.48-08 
Benzo( a)pyrcne 7.3E+00 
Benzo(a)anlhracenc 7.3E-01 
Benzo(b)fluoranrhene 7.3E-01 
~Lnzo(g.h.~~prrylene 
bis(2-ElhylhcxyI)ph~alate ‘ 1.4E-02 
Beryllium 5.628-06 3.38-09 4.3E+00 1.4E-08 
Lead 4.648-04 2.78-07 
Dibenzo(a.h)anthracene 7.3E+00 
Indene( I .2.3-cd)pyrene 7.3E-01 
Phenanthrene 
~M-TOTAL 8.18E-05 4.8E-08 
U-TOTAL 2.548-05 15E-08 

Total Pathway: 6.8E-08 

Total - 
3.9E- IO 

2.5848 
2.5E-09 

1.3E-09 

4.1E-09 
4.4E-10 

3.9E-10 
3.3E-11 
7.1E-10 

1 SE-07 

4.1 E-08 

Total Rad + Chem 8.0E-08 



TABLE B.4-1- (c) 
(continued) 

W 
I D  

3 z 
0 

8 
?! 
0 m 
2. 

W 

t 
8 
P 
N 

0 !i 
W 

NO, 

Hazard 
CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conch-Ven. (pCi/k& RfDo 
4.6E-06 9.OE+00 

1.0E-05 2.1E+01 
8.4E-06 1.7E+01 

8.2E-06 1.6E+01 
l.lE-05 2.2E+01 
8.1E-06 1.6E+01 
8.0E-06 1.6E+01 
6.8E-07 1.3E+00 
8.4E-06 1.7E+01 

I 
Total Pathway: 

ARCINOGENIC HAZARD 
In Hazard 

I IneestiodFruit 
ComDound 

CS-137 
NP-237 
PU-238 
PU-2391240 
RA-226 
RA-228 
SR-90 
TH-228 
TH-230 
TH-232 
U-234 
U-2351236 
U-238 

Conc’n-Fruit(pCi/k& Intake RfDo Hazard 
4.56E-06 4.8E+00 

1.05E-05 l.lE+Ol 
8.32E-06 8.7E+00 

7.98E-06 8.3E+00 
1.12E-05 1.2E+01 
8.10E-06 8.5E+00 
8.02E-06 8.4E+00 
6.83E-07 7.1E-01 
8.39E-06 8.8E+00 

Aroclor-1254 
Arsenic 5.2E-05 5.8E-08 3.0E-04 1.9E-04 
Benzo(a)pyrene 
Benzo(a)anthmcene 
Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
bis(2-Ethylhexyl)phtalat 
Beryllium 5.6846 6.2849 5.0E-03 1.2E-06 

Di benzo(a, h)anthracene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 

4.68-04 5.1E-07 

Total Pathway: 2.0E-04 

Total Rad + Chem 2.0E-04 
8 FER\CRU2RI\ABQ\LVGONRFD.XLS\6/6/94; 12:09 AM 

Total Pathway: 

tI 
IngestiodFruit 

Compound, Conch-Fruit (malk& RfDo Hazard 
Aroclor- 1254 
Arsenic 5.24E-05 3.1E-08 3.0E-04 1.0E-04 
Benzo(a)pyrene 
Benzo(a)anthracene _. . i+ 

Benzo(g, h , i)pery lene 
bis(2-Ethylhexy1)phthalat 2.0E-02 
Beryllium 5.62E-06 3.3E-09 5.0E-03 6.6E-07 
Lead 4.64E-04 2.7E-07 
Dibenzo(a.h)anthracene 
Indeno(l.2.3-cd)pyrene 
Phenanthrene 
,TH-TOTAL 8.18E-05 4.8E-08 
U-TOTAL 2.54E-05 1.5E-08 3.0E-03 4.9E-06 

Total Pathway: 1.1E-OL 

+ 
2.9E-04 

1.9E-06 

1.4E-05 

Total Rad + Chem l.lE-04 rn 
0 


